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INTRODUCTION 


The  purpose  of  this  report  is  to  present  •  concise  summary  of  off-site  radiological  safety 
activities  during  Phase  II  of  Operation  Hardtack  held  at  the  Nevada  Test  Site  during  September 
and  October  1958  The  report  is  intended  to  serve  as  a  source  of  information  to  interested  AEC 
and  health  agency  personnel. 

It  is  neither  possible  nor  desirable  to  include  in  this  report  all  of  the  individual  data 
collected  by  the  off-site  organization.  These  data  are,  however,  available  in  the  files  of  the 
Las  Vegas  Branch,  AEC. 

In  order  to  present  the  report  in  easily  readable  manner,  detailed  data  are  shown  in  the 
appendices  rather  than  in  the  main  body  of  the  report.  Graphs  and/or  other  visual  material  are 
included  with  the  narrative  description  where  applicable. 
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FOREWORD 

This  report  is  concerned  solely  with  the  activities  of  the  PHS-AEC  Off-Site  Rad-Safety 
organization  A  committee,  "The  Test  Manager's  Committee  for  the  Evaluation  of  Radiation 
Doses  has  been  delegated  to  consider  sll  information  from  all  available  sources  and  the  results 
of  their  deliberations  will  constitute  the  only  official  evaluation  of  dosages  to  off-site 
communications . 

Every  effort  has  been  made  to  eliminate  errors.  It  is  appreciated,  however,  that  in  a 
document  containing  so  many  individual  items  of  data,  it  is  virtually  impossible  to  eliminate  all 
errors,  typographical  or  otherwise.  If  any  anomalies  are  detected,  it  would  be  appreciated  if  they 
were  called  to  the  attention  of  die  Off-Site  Rad-Safety  organization  for  checking  against  the  base 
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AEC  RAD-SAFE  CRITERIA 


The  Division  of  Biology  and  Medicine  is  the  agency  responsible  for  establishing  such 
criteria  for  the  Atomic  Energy  Commission  deemed  necessary  to  protect  the  health  and  welfare  of 
the  general  populace  from  consequences  of  weapons  tests  conducted  at  the  Nevada  Test  Site  The 
operational  procedures  adopted  to  meet  these  criteria  during  Operation  Hardtack  -  Phase  II  were 
the  same  as  those  applied  during  Operation  Plumbbob  These  procedures  were  the  responsibility 
of  the  Test  Manager  under  the  direction  of  the  Division  of  Military  Application  and  were  carried 
out  by  the  Off-Site  Rad-Safe  organization  under  the  general  supervision  of  the  AEC  Support  Director. 

The  official  criteria,  discussed  below,  did  not  apply  to  domestic  or  wild  animals  since  it 
is  felt  that  levels  of  radiation  which  would  be  significant  to  them  would  have  to  be  higher  than 
those  adopted 

E.gure  1  1  shows  the  approximate  gamma  dose  rates  versus  times  after  detonation  to  produce 
one  roentgen  effective  biological  dose  This  graph  (which  incorporates  particular  factors  of 
weathering,  shielding,  and  biological  repair  into  a  single  curve)  was  used  in  conjunction  with 
the  tabular  data  below  to  determine  the  feasibility  of  large  scale  population  evacuation 


Effective  Biological  Dose 


Up  to  30  roentgens 
30  to  30  roentgens 
30  roentgens  and  higher 


Minimum  Effective  Biological  Dose  that  must  be 
saved  by  act  of  evacuatioo  (otherwise  evacuation 
will  not  be  indicated) 

(No  evacuation  indicated.) 

15  roentgens 

(Evacuation  indicated  without  regard  to  quantity 
of  dose  that  might  be  saved,  providing  adequate 
shelters  are  not  available  and  the  estimated 
hazards  concomitant  with  the  evacuation  are 
acceptable  ) 


In  no  case  during  Operation  Hardtack,  Phase  II  did  it  become  necessary  to  consider  having 
the  off-site  population  either  evacuate  a  locality  or  remain  indoors  because  of  high  levels  of 
radiation 


Figure  1  2  (Gamma  Dose  Rates  Versus  Times  after  Detonation  When  Personnel  Be  Advised 
to  Remain  Indoors)  was  used  to  determine  when  off-site  inhabitants  would  be  requested  to  remain 
indoors  The  gamma  dose  rates  were  obtained  using  survey  instruments  held  three  feet  above 
ground 

Figure  13  (Gamma  Dose  Rates  Versus  Times  after  Detonation  When  Decontamination  of 
Personnel  is  Recommended)  was  used  to  determine  the  advisability  of  personnel  decontamination 
The  values  found  in  this  graph  were  multiplied  by  certain  factors  dependent  upon  the  size  of  the 
areas  of  the  exposed  body  which  were  contaminated  or  if  only  the  exterior  surface  of  the  clothing 
was  contaminated 


No  personnel  contamination  situation  warranted  the  use  of  this  Graph  during  the  Hardtack, 
Phase  II  operation 

F'igure  1.4  (Gamma  Dose  Rates  Versus  Times  after  Detonation  When  Decontamination  of 
Motor  Vehicles  is  Recommended)  was  used  to  determine  the  advisability  of  decontaminating  motor 
vehicles  The  gamma  dose  rate  was  obtained  by  holding  the  sensitive  part  of  the  survey  instrument 
four  inches  from  any  readily  accessible  surface. 

No  vehicle  contamination  problems  called  for  the  use  of  this  Graph  during  the  Hardtack, 
Phase  II  operation 

The  basic  criterion  for  the  Hardtack,  Phase  II  operation  was  that  the  whole-body  gamma 
Estimated  Dose  for  off-site  populations  should  not  exceed  3  9  roentgens  resulting  from  the 
operation  This  total  dose  may  result  from  a  single  exposure  or  series  of  exposures  Figure  15 
(Approximate  Gamma  Dose  Rates  Versus  Times  After  Detonation  to  Produce  One  Roentgen 
Estimated  Dose)  was  used  operationally  to  calculate  the  gamma  dose  received  by  people  living 
in  the  off-site  area  This  graph  incorporates  certain  assumptions  regarding  weathering  and 
shielding  of  fallout  material  in  the  environment 

In  those  cases  where  film  badges  were  worn  properly  by  personnel,  the  values  recorded 
may  be  accepted  as  the  estimated  dose 

The  detailed  criteria,  including  background  material,  are  contained  in  the  document,  '’Atomic 
Energy  Commission  Radiological  Safety  Criteria  During  Nuclear  Weapons  Testing  at  the  Nevada 
Test  Site,  ”  dated  April  1957. 
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CHAPTER  I 


OPERATIONAL  PROCEDURES 

1.1  Introduction. 

From  che  point  of  view  of  data  collection  and  data  analysis,  Operation  Hardtack  —  Phase 
II  was  unique  in  many  ways.  Perhaps  the  most  striking  fact  which  emerged  was  the  lack  of 
correlation  between  external  gamma  as  observed  by  ground  monitors  and  the  amounts  of  air¬ 
borne  radioactivity  obtained  by  air  sampling  technique  During  Hardtack  —  Phase  II,  air  samples 
were  collected  which  indicated  greater  amounts  ot  airborne  radioactivity  than  have  ever  been 
observed  at  populated  places  during  prior  test  operations  at  the  Nevada  Test  Site.  Yet,  during 
any  twenty-four  hour  sampling  it  was  rare  that  monitoring  readings  exceeded  background 

Hardtack  —  Phase  II  was  unique  also  in  respect  to  the  types,  yields,  and  scheduling  of 
the  detonations.  In  previous  operations  it  was  generally  possible  to  attribute  a  particular  sample, 
observation,  or  result  to  a  specific  event  Such  was  not  the  case  during  Hardtack  —  Phase  II, 
particularly  towards  the  end  of  the  operation;  hence,  an  air  sample  could  represent  a  composite 
resulting  from  as  many  as  four  separate  events  This  situation  was  unfortunate  from  an  inter¬ 
pretive  standpoint  but  was  unavoidable  logistically.  The  milk  and  water  sampling  programs  were 
operated  on  a  calendar  basis  as  in  the  past  and  were  not  affected  by  the  character  of  the  operation 
The  acquisition  of  a  low  background  counting  chamber  improved  the  sensitivity  of  the  laboratory 
scaler. 

1.2  Air  Sampling. 

Based  on  prior  experience  and  the  anticipated  limited  scope  of  Hardtack,  Phase  II,  the 
off-site  area  was  divided  into  eight  operational  zones  Each  zone  headquarters  was  equipped 
with  Staplex  Hi-volume  air  samplers  which  were  to  be  operated  on  one  of  two  predetermined 
schedules  depending  upon  the  forecast  shot  trajectories  All  zones  in  a  forty-five  degree  arc  on 
each  side  of  the  predicted  trajectory  operated  on  a  schedule  which  required  filter  changes  at 
H-hour,  H  +  2  hours,  H  +  4  hours,  H  +  8  hours,  H  +  12  hours,  and  H  +  24  hours  All  other  zones 
operated  on  a  twenty-four  hour  basis.  In  addition,  all  of  the  permanent  off-site  air  sampling 
stations  operated  on  a  twenty-four  hour  basis.  It  should  be  mentioned  also  that  the  changing 
of  air  filters  on  a  schedule  by  zone  personnel  was  of  secondary  importance  to  their  primary 
duties  of  monitoring.  Due  to  the  complex  shot  schedule  it  was  not  reasonable  to  expect  the  private 
citizens  who  operated  the  permanent  sampling  stations  on  a  contract  basis  to  make  filter 
changes  at  frequent  intervals  both  day  and  night.  Unquestionably,  the  difficulty  of  interpreting 
air  sampling  data  in  some  cases  was  enhanced  by  the  inability  to  sample  at  more  frequent  in¬ 
tervals  The  major  inaccuracy  was  determining  an  arrival  time  at  some  point  throughout  a  twenty- 
four  hour  period,  so  that  it  would  be  possible  to  extrapolate  back  to  actual  air  borne  radiation 
levels  at  the  time  of  peak  intensities  When  no  better  information  was  available,  all  extrapolations 
were  carried  to  mid-collection  times  It  is  believed  that  by  this  method  lung  dose  calculations 
will  not  be  in  too  great  an  error  and  a  »ood  over-all  average  will  result. 

The  establishment  of  arrival  times  at  certain  air  sampling  points  was  occasionally  made 
possible  through  the  use  of  continuous  gamma  recorders  operated  in  conjunction  with  the  staplex 
air  samplers  The  lack  of  servicable  recorders  seriously  hampered  this  program  however,  and  it 
was  not  until  towards  the  end  of  the  series  that  it  was  possible  to  place  seven  recorders  in  key 
locations  It  is  planned  in  future  operations  to  equip  each  permanent  station  with  both  instruments 

1.3  Milk  and  Wotar  Sampling. 

The  principal  differences  between  the  milk  and  water  sampling  programs  during  Hardtack, 
Phase  II,  and  previous  operations  was  in  the  sampling  schedules  and  the  method  of  counting 
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In  the  past,  water  and  milk  samples  were  collected  following  individual  events  During  the  present 
operation  however,  samples  from  the  various  sampling  points  were  collected  monthly  on  an 
established  schedule  and  at  selected  locations  as  set  forth  in  the  permanent  water  and  milk 
programs.  Results  indicated  that  monthly  sampling  was  sufficient,  although  occasionally  additional 
samples  were  taken  to  fulfill  specific  requests  at  locations  other  than  those  established  for  the 
permanent  program. 

The  use  of  a  two  inch  proportional  counting  chamber  made  it  possible  to  lower  the 
sensitivity  for  counting  the  gross  beta  activity  of  water  and  milk  samples.  Background  counting 
rates  were  lowered  from  approximately  six  hundred  counts  per  minute  to  forty  counts  per  minute. 
For  this  reason,  it  is  believed  that  the  results  presented  in  Chapter  VIII  and  Appendix  B  represent 
more  refined  values  for  what  are  essentially  background  levels  of  radioactivity  in  off-site  milk 
and  water  supplies. 

1.4  Ground  Monitoring. 

Experience  gained  during  Hardtack,  Phase  II,  indicates  that  surface  monitoring  alone 
does  not  always  reflect  the  air  born  radiation  levels.  In  addition,  it  was  observed  on  several 
occasions  that  the  ambient  gamma  intensities  as  observed  on  the  MX-5  survey  meter  fluctuated 
considerably  for  many  minutes  duration.  The  amount  and  direction  of  these  fluctuations  were  such 
that  the  changes  could  not  possibly  be  attributed  to  fallout  occurring  or  to  physical  decay.  The 
use  of  high  altitude  balloons  for  shot  platforms  undoubtedly  is  primarily  responsible  in  that  a 
considerable  percentage  of  the  fission  debris  occurs  as  particulates  probably  not  much  larger  than 
molecular  dimensions.  For  this  reason,  the  fission  debris  then  appears  to  have  some  of  the 
physical  properties  of  particulates  and  some  of  the  properties  of  gases.  All  infinite  dose  calcula¬ 
tions  in  this  report  were  calculated  from  maximum  readings  at  any  location  and  therefore  represent 
the  worst  possible  situation.  It  is  believed  that  actual  dosages  will  normally  be  less  than  indicated. 


CHAPTER  1 1 

OFF  SITE  RAD-SAFETY  ORGANIZATION 

2.1  Delineation  el  Off-Site  Area. 

The  off-site  area  of  interest  was  that  area  outside  the  Nevada  Test  Site  but  within  a 
250-mile  radius  from  the  Control  Point.  Although  within  Nevada  Test  Site,  Mercury  and  Watertown 
were  included  in  the  off-site  responsibility  This  definition  is  used  to  restrict  the  geographical 
area  only  00  the  basis  of  limited  manpower  and  equipment  available.  If  a  fallout  situation  were 
to  develop  outside  of  these  boundaries  the  off-site  organization  could  and  would  function  outside 
this  arbitrary  boundary. 

2.2  Responsibilities  of  Various  Agencies. 

2  2.1  The  Atomic  Energy  Commission  is  the  agency  responsible  for  control  of  hazards 
due  to  radioactivity  in  all  phases  of  the  Atomic  Energy  Program  Overall  administration  of  the 
program  including  policy  decisions,  budget  requirements,  procurement  of  materials  and  supplies, 
and  all  ocher  support  requirements  were  functions  of  the  Atomic  Energy  Commission.  The  actual 
operational  control  of  the  off-site  program  was  delegated  by  the  Support  Director  to  the  Off-Site 
Radiological  Safety  Officet 

2.2  2  The  operational  group  (Public  Health  Service)  in  order  to  accomplish  rad-safety 
control  within  the  off-site  area  and  for  documentary  purposes,  had  to: 

(a)  Verify  the  off-site  radiological  situation  associated  with  each  full-scale 
nuclear  test  to  insure  public  s*fcty. 

(b)  Hold  trained  personnel  in  readiness  to  effectuate  emergency  measures 
should  an  unacceptable  situation  develop. 

(c)  Obtain  a  comprehensive  record  of  the  radioactivity  in  the  off-site  area  caused 
by  full-scale  tests. 

(d)  Establish  and  maintain  public  confidence  that  all  reasonable  safeguards  were 
being  employed  to  preserve  public  health  and  property  free  of  radiation  hazards. 

(e)  Establish  and  maintain  liaison  with  various  local  and  state  officials  concerning 
fallout  within  their  administrative  areas. 

(0  Investigate  reports  of  incidents  attributed  to  radioactivity  which  could  result 
in  claims  against  the  Government 

(g)  Accumulate  data  regarding  the  behavior  of  fallout  patterns  once  they  are 
established  to  gain  a  better  understanding  of  cumulative  dose  to  populations 

(h)  Record,  map,  and  report  the  data  obtained. 

2  2.3  The  Reynolds  Electrical  and  Engineering  Company  was  responsible  for  providing 
support  services  including  maintenance  of  electronic  and  automotive  equipment,  dosimetry  for 
film  badges,  engineeting  services,  communications  network  operation,  procurement  of  supplies, 
reproduction  services,  housekeeping,  etc. 

2.2  4  The  United  States  Weather  Bureau  at  Mercury  furnished  predicted  cloud  trajectory 
maps  following  each  detonation  These  maps  were  used  for  general  information  purposes  and  to 
brief  pertinent  state  health  department  personnel. 

2.3  Farmanant  Organisation. 

Through  a  memorandum  of  understanding  between  the  Public  Health  Service  and  the  Atomic 
Energy  Cooimission,  the  Public  Health  Service  has  assigned  a  professional  staff  on  a  permanent 
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basis  to  the  l.aa  Vegas  Branch  office,  AEC.  During  non-test  periods  this  staff  is  responsible  for 
conducting  a  surveillance  of  the  off-site  environment  and  a  public  relations  program  on  a  continuing 
basis  The  surveillance  program  iocludes  the  periodic  sampling  and  specific  isotopic  analysis 
of  air,  water,  milk,  and  food  Chemical  laboratory  facilities  and  a  low-level  counting  room  are 
provided  at  the  Nevada  Test  Site. 

2.4  Tast  Parlsd  Organisation. 

During  active  test  periods  the  permanent  off-site  organization  is  augmented  by  additional 
professional  personnel  assigned  by  the  Public  Health  Service  These  personnel  are  both  regular 
duty  officer*  and  inactive  reserve  officers  called  to  active  duty  Kach  of  these  personnel  are 
qualified  by  previous  training  or  experience  in  off-site  radiological  safety  operations. 

Supplementing  the  permanent  staff  an  additional  23  personnel  were  assigned  during 
Operation  Hardtack,  Phase  II  Two  active  duty  PHS  Medical  Officers  were  assigned  to  the  Off- 
Site  Radiological  Safety  Officer’s  staff  on  an  alternating  basis.  A  veterinarian  officer  is 
perouinently  assigned  to  the  AEC,  Us  Vegas  Branch,  by  the  U.  S.  Army  Veterinary  Corps  to 
investigate  complaints  of  ranchers  of  purported  radiation-caused  disease  or  injury  to  livestock 
within  the  off-site  area.  See  Figure  2.1  for  the  off  site  rad-safe  organization  chart 

Due  to  the  detonation  of  relatively  low-yield  devices  and  the  limited  duration  of  the  series 
a  total  of  only  eight  zones  was  established  during  Operation  Hardtack,  Phase  II  /.one  head¬ 
quarters  were  established  at  Alamo,  Kly,  Lincoln  Mine,  Mercury,  Overton  and  Pioche,  Nevada  and 
(  edar  (  ity,  Utah  Two  zone  personnel  lived  in  each  of  these  places,  except  Mercury,  and  were 
responsible  for  all  off-site  activities  within  their  zones  (see  Figure  2.2).  The  remainder  of  the 
staff  were  stationed  at  Mercury  and  in  addition  to  handling  the  zone  responsibilities  assisted 
in  the  laboratory,  counting  room,  data  compilation  and  analyses  They  occasionally  served  as 
mobile  monitors  where  and  when  additional  assistance  was  required  according  to  predicted  fall¬ 
out  trajectories 

2.5  Equipmant  and  Mathodx. 

Equipment  was  selected,  located  and  operated  in  such  a  manner  as  to  insure  maximum 
effectiveness  in  the  collection  of  physical  data  pertaining  to: 

(a)  Surface  levels  of  activity  (normally,  three  feet  above  ground  level)  as  determined  by 
the  use  of  survey  meters 

(b)  Concentration  of  airborne  activity 

(c)  External  gamma  dose  received  by  persons  and  places  by  the  use  of  film  badges 

(d)  Beta  activity  contained  in  milk  and  water 

The  equipment  and  procedures  for  sampling  fallout  and  measuring  radiation  intensity  are 
described  in  the  respective  chapters  on  air  sampling,  water  and  milk,  and  film  badge  results 

2  5  I  Portable  monitoring  instruments  were  used  to  measure  radiation  intensity 
These  radiation  dose  rates,  along  with  other  pertinent  data,  were  then  used  to  calculate  the 
gamma  dose  received  at  a  particular  point  F'ach  monitoring  vehicle  was  supplied  with  four  survey 
instruments,  two  Beckman  MX-5’s  (geiger  type)  and  two  AN/PDR-39  instruments  (ionization 
chamber  type)  having  intensity  ranges  from  0  to  20  rar/hr.  and  0  to  50  r/hr  .  respectively.  For 
general  monitoring  purposes,  gamma  readings  were  made  at  hip  height  above  the  terrain  (approxi¬ 
mately  three  feet) 

The  MX -5  has  an  adjustable  external  beta  shield  which  could  be  used  to  differentiate 
gamma  intensities  from  beta  plus  gamma  intensities  All  beta-gamma  ratios  were  determined 
using  this  particular  instrument 
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All  iaiDganti  were  checked  and  calibrated  before  iaaoe  aad  aa  frequently  aa 
deeded  necessary.  Cobalt-60  sources  were  used  for  calibration  both  at  Mercury  aad  in  tbe  field. 

During  monitoring  readings,  tbe  instruments  in  use  were  left  "on"  and  monitoring 
was  performed  from  inside  tbe  vehicle  as  long  as  background  only  was  encountered.  Vhea  tbe 
levelreached  twice  background,  monitoring  was  done  outside  and  at  leant  25  feet  from  the  vehicle. 
Readings  were  recorded  at  about  10-mile  intervals  except  in  populated  places  or  when  tbe  dose 
rate  varied  considerably  with  distance.  In  these  cases  more  frequent  readings  were  auide.  It  was 
no*  always  possible  to  comprehensively  trace  tbe  fallout  pattern,  particularly  in  noo-populated 
areas  due  to  firing  a  large  oumber  of  shots  in  ooe  day  or  to  scheduling  shots  in  tbe  late  afternoon 
or  evening. 
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CHAPTER  III 


PUBLIC  RELATIONS 


3  1  General  Procedural. 

Although  Operation  Hardtack  —  Phase  11  was  a  relatively  short-term  series  of  low-yield 
devices  public  relations  activities  again  were  a  major  part  of  the  off-site  program 

Due  to  the  limited  amount  of  readiness  time  available  to  the  off-site  organization  prior 
to  the  first  scheduled  shot  it  was  not  possible  to  have  all  of  the  zone  personnel  at  their  stations 
for  more  than  a  few  days  prior  to  the  operation  Several  of  the  PUS  permanent  personnel 
assigned  to  the  I. as  Vegas  Branch,  AEC,  were  able  to  make  initial  contact  in  the  communities 
of  the  off-site  area.  Local  inhabitants  were  briefed  as  to  the  duration  of  the  series,  purpose,  the 
testing  aof  relatively  low  yield  devices,  and  the  off-site  organization  activities  were  being 
carried  out  for  their  information  and  protection. 

Arrangements  were  made  with  individuals  to  operate  permanent  air  sampling  stations. 
Permanent  film  badge  and  water  sampling  stations  were  established.  Local  officials, organizations, 
news  media  and  ranchers  were  informed  of  all  of  these  activities  and  of  the  plans  to  assign  PUS 
personnel  to  zone  headquarters  far  the  duration  of  the  series. 

t  'pon  repotting  to  Mercury  the  PUS  temporary  duty  personnel  were  oriented  on  the  operation 
and  the  procedures  to  be  followed  in  carrying  out  their  assignments.  No  estensive  training  of  the 
zone  personnel  was  necessary  since  nearly  all  had  participated  in  prior  series.  Most  of  the 
individuals  were  assigned  to  the  same  zones  they  manned  during  Operation  Plumbbob.  In  many 
ways  this  fact  aided  the  public  relations  activities  considerably.  These  officers  were  well 
acquainted  with  the  ranchers,  local  officials  and  local  populace.  They  renewed  acquaintances 
and  were  looked  upon  by  the  residents  as  trusted  friends  of  last  year.  This  undoubtedly  was 
responsible  for  fewer  complaints  and  a  better  acceptance  of  the  test  series. 

All  of  the  zone  personnel  were  professional  men,  many  with  long  years  in  the  fields  of 
public  health  and  education.  Two-rhirds  were  inactive  reserve  officers  of  rhe  Public  Health 
Service  called  to  active  duty  specifically  for  this  short  term  assignment  As  during  Plumbbob, 
many  brought  thetr  families  with  them  to  their  zone  headquarters  and  participated  in  the  local 
social  life  of  the  community. 

3.2  Movia*. 

The  off-site  program  had  seven  films  available  for  showing  to  off-site  inhabitants.  The 
titles  of  these  films  were-  "A  is  for  Atom”,  "Atomic  Energy”,  "Atomic  Tests  in  Nevada”, 
"Bikini  Radiological  Laboratory  ”,  "Off-Site  Monitoring  of  bailout  from  Nuclear  Tests”,  "Power 
L'nlimired”,  and  "Primer  on  Monitoring” 

The  film  "Off-Site  Monitoring  of  Fallout  from  Nuclear  Tests”  was  a  new  addition  this 
year,  having  been  made  for  the  AEC  by  the  PHS  during  Operation  Plumbbob  last  year  This  film, 
made  on  location  at  the  Test  Site  and  the  off-site  area,  received  wide  acclaim  and  requests  for 
repeat  showings  The  fact  that  as  a  documentary  it  showed  the  off-site  personnel  and  local 
populace  in  action  evidenced  a  feeling  among  the  local  residents  of  being  a  part  of  the  testing 
ptogram.  They  saw  familiar  locales  and  themselves,  friends,  or  neighbors  as  the  principal  cast  of 
the  film.  For  public  relations  purposes  a  film  of  this  type  probably  contributes  mtwe  to  the  success 
of  the  public  relations  program  than  those  dealing  more  abstractly  with  the  test  program 

Comparisons  should  not  be  made  from  the  number  of  film  showings  this  year  as  to  those 
during  Plumbbob.  This  series  was,  of  course,  of  shorter  duration;  it  was  held  during  an  "off-year” 
for  operations  at  the  continental  proving  ground,  and,  many  of  the  films  were  seen  by  large 
numbers  of  the  off-site  inhabitants  last  year.  In  addition,  films  originally  scheduled  for  showing 
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hail  to  be  postponed  or  cancelled  when,  during  the  last  month  of  the  series,  the  frequency  of  shots 
required  /one  personnel  to  monitor  daily  leaving  little  or  no  time  for  such  showings 

Figure  3  1  lists  the  film  showings  made  during  the  operation  and  the  numbers  in  attendance 

3.3  Talk*. 

A  total  of  28  talks  were  given  by  Zone  personnel  during  the  series  As  in  the  case  of  film 
showings,  additional  formal  presentations  to  the  public  were  not  possible  due  to  the  frequency 
of  shots  requiring  standby  and  monitoring  runs  by  these  personnel  These  talks  were  presented 
to  parent -teacher  organizations,  civic  clubs,  and  other  formal  gatherings  Although  the  main 
sub|ect  discussed  dealt  w*h  the  test  organization,  radiation,  and  health  effects,  other  areas  in 
the  field  of  atomic  enetgy  were  explained 

3  4  Information  Book  lots 

Although  the  booklet  'Atomic  Tests  in  Nevada'  was  available  to  zone  personnel,  the 
extensive  distribution  given  during  I’lumhbob  restricted  the  demand  Approximately  1,000  copies 
were  distributed  as  compiled  to  30,000  copies  duriug  Plumbbob 

3.5  Pononol  Public  Contact 

<  onttnuing  personal  contact  was  made  by  zone  personnel  with  ranchers,  miners,  and  others 
located  in  relatively  isolated  areas  This  contact  undoubtedly  is  responsible  for  fewer  complaints 
of  radiation  injury  from  these  individuals  There  were  only  two  complaints  from  ranchers  (other 
than  those  of  a  veterinary  nature,  see  Chapter  V)  during  the  series  Noth  -were  related  to  the 
drying  up  of  springs  purportedly  caused  by  the  under groutsl  shots  These  cases  were  referred  to 
the  I  SOS  representatives  at  the  lest  Site  and  Heno  Nevada,  who  investigated  and  discussed 
the  complaints  with  the  ranchers  concerned 

3.6  Liaison  with  States 

In  addition  to  the  personal  visits  made  to  the  (.overnors  of  adjacent  States  by  the  Test 
Manager  and  his  Rad  Safety  Advisor,  the  State  health  depaitments  of  California,  Nevada,  Utah, 
and  Arizona  were  contacted  by  visit  or  telephone  They  were  given  a  biiefing  on  the  series  with 
emphasis  on  the  off  site  program  within  their  lespective  States  Following  each  detonation,  the 
pertinent  State  Health  Departments  were  contacted  by  telephone  and  briefed  as  to  fallout  and 
predicted  trajectories  In  addition  continuing  telephone  liaison  was  effected  with  the  PUS 
regional  office  in  San  Francisco 

3.7  Visit  of  Roncharx  to  Nevada  Test  Site 

The  Test  Manage!  and  his  staff  served  as  hosts  to  a  gtoup  of  fourteen  ranchers  from  the 
off-site  area  on  September  26  ami  27,  1958  They  were  briefed  on  the  operations  at  NTS  by  various 
members  of  the  Test  Organization  but  were  unable  to  view  a  detonation  because  of  weather  post 
ponements  I  he  Off-Site  Rad-Safety  Officer  and  his  staff  explained  the  off  site  program  showed 
the  film  '“Off-Site  Monitoring  of  Fallout  from  Nucleai  Tests'  ,  and  reviewed  the  laboratory  and 
counting  mom  procedures  used  in  analyzing  the  samples  collected  by  the  off  site  organization 


SUMMARY  OF  FORMAL  PUBLIC  RELATIONS  PRESENTATIONS  USING  FILMS 


CHAPTER  IV 


MEDICAL  PROGRAM 

4.1  Gonorol  Procedure*  and  Activities. 

Two  PHS  physicians,  with  specific  training  and  experience  in  radiological  health, 
alternated  as  the  Off-Site  Medical  Officer  during  the  operation. 

During  this  time  they  personally  visited  as  many  of  the  local  physicians  and  health 
officers  as  possible  to  explain  their  roles  and  indicate  their  availability  for  consultation  in  the 
event  of  purported  cases  of  radiation  iojury  or  illness. 

Several  follow-up  'ases  were  handled  which  resulted  from  Operation  Plumbbob.  Each  of 
these  cases  were  resolved  and  clearly  established  as  not  being  "test  connected."  Dp  to  the 
time  of  this  report  a  total  of  seven  complaints  has  been  investigated.  There  were  no  detectable 
human  injuries  due  to  radiation  from  fallout. 

4.2  Biological  Sampling  Survey. 

The  Off-Site  Medical  Officer  also  initiated  preliminary  steps  to  set  up  a  biological 
sampling  survey  within  the  off-site  area.  This  survey  is  being  conducted  for  the  Division  of  Biology 
and  Medicine,  AEC,  and  is  to  determine  any  possible  increase  over  the  normal  body  burden  of 
radioactive  material  among  the  local  populace  Part  of  this  survey  is  the  collection  and  analysis 
of  bone  specimens  for  Strontium-90  and  possibly  other  radionuclides  in  the  bone  which  might  be 
pertinent  to  the  study  This  part  of  the  survey  will  serve  as  the  beginning  of  an  off-site  study  of 
epidemiological  character  and  will  be  correlated  with  the  more  or  less  world-wide  study  conducted 
by  the  Atomic  Energy  Commission. 


CHAPTER  V 


VETERINARY  PROGRAM 

5-1  Assignment  and  Responsibilities. 

On*  veterinary  officer,  United  States  Army  Veterinary  Corps,  assigned  to  the  A  EC  with 
specific  training  ia  the  field  of  radiation,  was  available  as  the  staff  veterinarian  to  the  Off-Site 
Kad-Safety  Officer  This  officer  was  responsible  for  establishing  and  maintaining  liaison  with 
local  veterinarians,  investigating  all  cases  of  alleged  radiation  injury  to  animals,  and  disseminating 
pertinent  information  to  all  interested  individuals  on  the  effects  of  radiation  on  animals 

5.2  General  Procedures  and  Activities. 

To  fulfill  these  requirements  the  following  procedures  were  followed: 

(I)  Individual  ranchers  or  inhabitants  of  the  area  were  visited  as  scheduled.  In  each 
instance  the  effects  of  radiation  on  animals  and  the  relationship  of  these  effects  to  fallout  were 
discussed  Ranchers  were  told  if  they  esperienced  unusual  animal  injury  or  loss  which  they  felt 
could  have  been  caused  by  radiation,  veterinary  diagnostic  service  would  be  provided  by  the 
AKC  to  furnish  them  an  accurate  and  complete  answer. 

(21  On  liaison  visits,  discussions  were  held  with  all  personnel  on  a  county,  stale,  and 
federal  level  in  the  area.  This  included  the  U  S.  Kish  and  Wildlife  Service,  the  National  Park 
Service,  the  Nevada  Fish  and  Game  Commission,  and  the  Department  of  Animal  Husbandry  at  the 
University  of  Nevada. 

A  survey  in  progress  and  continued  during  the  operation  concerned  primarily  the  natural 
ranging  and  foraging  conditions  in  the  southern  Nrvada  area.  It  is  hoped  from  this  survey  that  a 
better  understanding  of  local  procedures  and  problems  can  be  attained. 

During  the  operation  there  were  a  total  of  five  inquiries  submitted;  three  of  which  were 
considered  complaints  with  the  intent  to  submit  claims  against  the  Government.  These  were 
investigated  immediately  and  thoroughly.  Where  required,  tissue  hiopses  were  obtained  and  a 
complete  history  surrounding  the  incident  compiled.  Two  of  these  cases  have  been  closed  with 
no  claim  filed  against  the  Government.  I'ecnuse  the  tissue  biopsy  report  has  not  been  received, 
the  third  case  is  not  yet  closed.  It  is  anticipated  there  will  be  no  claim  filed  against  the 
Government  The  other  two  inquiries  were  answered  with  no  unusual  incident,  both  parties  being 
satisfied  with  the  information  presented. 

During  the  test  operation  the  Veterinary  Officer  was  directed  to  address  a  group  of 
ranchers  and  farmers  in  the  southern  Nrvada  area  It  was  hoped  that  an  explanation  of  our 
activities  to  this  group  might  be  highly  beneficial  Of  prime  interest  to  the  group  was  the  NTS 
off-site  animal  investigation  project  conducted  on  the  Nevada  Test  Site.  A  great  deal  of  interest 
has  been  shown  by  personnel  throughout  the  area  with  regard  to  this  project  and  its  impending 
results 
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CHAPTER  VI 


RESUME  OF  INDIVIDUAL  SHOTS 

This  section  contains  a  brief  summary  for  each  detonation  including  monitoring  results 
as  well  as  general  information  pertaining  to  each  shot.  Detailed  air  sampling  data  is  included 
in  Appendix  B.  Figure  6.1  shows  the  Shot  Schedule  including  the  name  of  the  detonation,  date 
and  time  (Pacific  Standard  Time)  fired,  type  of  shot,  firing  area,  and  assigned  numbers  used  for 
record  purposes.  "S"  is  used  to  denote  Safety  Shots  and  "N**  for  full  scale  Nuclear  Shots. 
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SHOT  INFORMATION 


OPERATION  HARDTACK  -  PHASE  II 


H2! 

[•Ml 

DESCRIPTION 

S’illM 

Lab 

T  im# 

Data 

i  (s-n 

Owro 

500'  Deep  Well 

U  3q 

LASL 

1 300  PDT 

9  12  58 

2  (S-2) 

Bernalillo 

500  Deep  Well 

l)  3n 

LASL 

1230  PDT 

9  17-58 

3  (N-l) 

Kddy 

500'  Hal  loon 

B  7b 

LASL 

0  700  PDT 

9  19  58 

4  (S  1) 

Luna 

500'  Deep  Well 

U-3m 

LASL 

1200  PDT 

9  21  58 

5  (S-4) 

Mercury 

Tunnel 

H  12f 01 

UCR1. 

1500  PIVl 

9-23-58 

6  (S-5) 

Valencia 

5001  Deep  Well 

U-3t 

LASL 

1  300  PDT 

9-26  58 

7  (S-6) 

Mars 

'Lunnel 

11  12t  02 

HCRL 

1700  PDT 

9-27  58 

H(N  2) 

Mora 

1,500’  Balloon 

H-7b 

LASL 

0605  PST 

9  29-58 

9  (S-7) 

Hidalgo 

377’  Balloon 

B  7b 

LASL 

0610  PST 

10-5  58 

10  (S-8) 

(  olfAX 

500’  Deep  Well 

U-3k 

LASL 

0815  PST 

10  5  58 

11  (N-l) 

Tamalpai.v 

lunnel 

D  12b  02 

UCKL 

1400  PST 

10  8  58 

12  (N-4) 

(,'uay 

100*  Steel  Towel 

T  7c 

LASL 

0630  PST 

10  10  58 

13  (N  5) 

l.ea 

1,500’  Balloon 

B  7b 

1  ASL 

0520  PST 

10  13  58 

14  (S  O) 

Neptune 

Tunnel 

H-I2e  03 

IICRL 

1000  PST 

10  14  58 

IS  (N  6) 

Hamilton 

50’  Timber  Towel 

T  LI 

UCRL 

0800  PST 

10  15  58 

16  (N-7) 

Logan 

lunnel 

H  12e  02 

IICRL 

2200  PST 

10  15  58 

17  (N-8) 

Dona  Ana 

350’  Balloon 

B  7b 

LASL 

0620  PST 

10  16  58 

18  (S-10) 

Vesta 

(•ravel  Gertie 

S  9e 

HCRL 

1500  PST 

10-17  58 

19  (N-9) 

Kto  Arriba 

72- S'  l  imber  Tawei 

T  3s 

LASL 

0625  PST 

10  18  58 

20  (S  11) 

San  Juan 

250'  Deep  Well 

D  )p 

LASL 

0630  PST 

10  20  58 

21  (N  10) 

Socorro 

1,450'  Balloon 

B  7b 

LASL 

0530  PST 

10-22-58 

22  (N  11) 

Wrangell 

1,500'  Balloon 

H  La 

IK  RL 

0850  PST 

10  22  58 

23  (S  12) 

Oheton 

25  1  imhri  Town 

T8a 

UCKL 

1230  PST 

10  22  58 

24 (N  12) 

Kush  moie 

500’  Ba  1  loon 

B  9a 

UCKL 

1540  PST 

10  22  58 

25  (S-13) 

(  atron 

72  S'  Timbei  Tower 

T  It 

LASL 

0700  PST 

10  24-58 

26  (S  14) 

Juno 

(iiavel  Gertie 

S  9f 

UCRI. 

0801  PST 

10  24  58 

27  (S  15) 

Ores 

25'  Timber  Tower 

T  8b 

IICRL 

1820  PST 

10  25  58 

28  (N-13) 

Sanford 

1,500'  Balloon 

B  La 

IK  RL 

0220  PST 

10  26  58 

29  (N-14) 

De  Haca 

1,500*  Balloon 

B  7b 

LASL 

0801  PST 

10  26  58 

30  (S-16) 

(haves 

52-H1  Ttmhet  Tower 

T  3u 

LASL 

06  30  PST 

10  27-58 

31  (N-15) 

Leans 

Tunnel 

U  1 2b  04 

HCRL 

1600  PST 

10-28  58 

Ffqura  6  I 
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Kvmi 

DESCRIPTION 

32  (N-16) 

Mazama 

50'  Steel  Tower 

33 (N  17) 

Humbolt 

25'  Timber  Tower 

34  (N-18) 

Santa  Ft 

1,500'  Balloon 

35  (S-17) 

Ganymede 

Gravel  Gertie 

36  (N-19) 

Blanca 

Tunnel 

37  (S-18) 

Titania 

25'  Timber  Tower 

Figure  6 . 1  (Continued) 


Station  L«b 


4.1  Otaro. 


The  first  event  of  this  series  was  a  safety  shot  which  was  detonated  in  a  500  foot  hole 
at  1300  on  September  12,  1958.  The  cloud  from  this  detonation  reached  9000  feet  (MSL)  and 
traveled  in  a  northerly  direction. 

6.1.1  Monitoring  Runs. 

Monitoring  runs  which  indicated  activity  substantially  above  background  were 
made  oo  the  Groom  Lake  Road  from  Gate  385  to  a  point  approximately  20  miles  east  of  Groom 
Lake  and  westward  along  the  Oak  Springs  Butte  Road  between  Groom  Lake  and  Oak  Springs  Butte 

Monitoring  runs  which  indicated  only  background  were  made  on  Highway  25  from 
Lincoln  Mine  to  Warm  Springs  (Nye  County);  at  the  ranches  north  of  Lincoln  Mine  -  Sharp,  Casey 
(formerly  Bardoli),  Belew,  Ubalde,  and  Valch;  Highway  6  from  Tonopah  to  Warm  Springs  (Nye 
County)  and  return;  Highway  95  from  Tonopah  to  Mercury,  junctioo  of  Highway  25  and  the  road  to 
Kawicb  Valley  to  three  miles  west  of  Standard;  from  Standard  to  Reed;  old  Highway  25  from  Reed 
to  new  Highway  25;  Groom  Lake  Road  from  a  point  approximately  20  miles  east  of  Groom  Lake  to 

the  junction  with  Highway  25;  Highway  25  from  the  junction  with  the  Groom  Lake  Road  to  Lincoln 
Mine. 


An  incident  of  sky  shine  occurred  at  Gate  385  between  15  and  20  minutes  after 
the  detonation.  Readings  as  high  as  200  mr/hr  were  detected  but  within  five  minutes  the  readings 
were  down  to  15  mr/hr. 

6  1.2  Air  Sampling  Results 

The  only  air  sample  which  had  beta  activity  in  excess  of  10'5  jic/m3  was  the 
sample  run  at  Indian  Springs,  Nevada  from  9/13  to  9/14.  The  beta  activity  on  this  sample  was 
1.98  x  10-  nc/m3.  The  normal  background  for  the  area  around  the  Test  Site  is  of  the  order  of 
10  ftc/m  .  There  was  no  alpha  activity  above  background  detected  on  any  of  the  samples. 
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Fig wr»  6.2  (Caatlnvd) 


6.2  Bernalillo. 


The  second  event  of  tbis  series  was  a  safety  shot  which  was  detonated  at  1230  on 
September  17,  1958.  The  shot  was  in  a  500  foot  shaft.  The  cloud  from  this  detonation  rose  to  a 
maximum  height  of  7500  feet  (MSL)  and  the  trajectory  was  in  a  northerly  direction 

6.2  1  Monitoring  Runs 

Mooitoring  runs  which  indicated  activity  substantially  above  background  were  made 
on  the  Groom  Lake  Road  from  the  pass,  1  5  miles  north  of  Gate  385,  to  a  point  approximately 
three  miles  north  of  Gate  385. 

Monitoring  runs  indicated  only  background  were  made  on  the  Groom  Lake  Road  from 
a  point  approximately  3  miles  north  of  Gate  385  to  the  junction  of  the  Groom  Lake  Road  and  the 
road  to  Watertown;  on  Road  B  and  the  Kawich  Valley  Road  from  Highway  25  to  approximately 
15  miles  west  of  the  junction  of  B  and  the  Kawich  Valley  Road;  on  Highway  25  from  the  junction 
of  the  southeast  road  to  Lincoln  Mine  to  a  point  approximately  30  miles  west  of  Lincoln  Mine. 

The  maximum  infinite  dose  was  15  mr  and  was  obtained  at  the  pass  1.5  miles 
northeast  of  Gate  385  on  the  Groom  Lake  Road 

6.2.2  Public  Relations. 

The  State  health  officers  of  Arizona,  California,  Nevada,  and  Utah  were  called 
and  informed  of  the  detonation  and  of  the  trajectories. 

6.2  3  Air  Sampling  Results 

There  was  no  beta  activity  in  excess  of  10‘5  jic/m^  detected  on  any  air  filters  and 
no  alpha  activity  above  background  was  detected. 
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MONITORING  INFORMATION  -  BERNALILLO 
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Flqun  6.3  (Continued) 
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Figure  6.3  (Continued) 
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6.3  Eddy. 

The  third  event  of  this  series  was  detonated  from  a  tethered  balloon  500  feet  above  the 
surface  at  0700  on  19  September  1058  The  cloud  from  this  detonation  rose  to  a  maximum  height 
of  11,000  feet  (MSI.)  and  traveled  off  in  a  north-northeast  direction. 

6.5.1  Monitoring  Runs. 

Monitoring  runs  which  indicated  activity  substantially  above  background  were  made 
on  the  Groom  Take  Road  from  a  point  approximately  6  miles  north  of  Gate  385  to  about  11  miles 
north  of  585,  on  the  Oak  Springs  Butte  Road  from  Groom  Take  to  5  miles  west  of  Groom  Take; 
on  Road  B  from  Groom  Take  to  10  miles  north  of  Groom  Take,  on  Highway  25  from  one  mile  east 
of  the  junction  with  Road  B  to  12  miles  east  of  the  junction,  on  the  road  through  I.incoln  Mine 
from  5  miles  north  of  Highway  25  on  the  west  road  to  Highway  25  and  the  east  road;  on  Highway 
95  from  84  miles  south  of  HI)  to  one  mile  north  of  Pioche,  on  Highway  58  from  10  miles  north  of 
(  rystal  Springs  to  Highway6,  on  the  I.incoln  Mine-Adaven  Road  from  I.incoln  Mine  Wells  to  5  miles 
north  of  I.incoln  Mine  Wells;  on  the  Adaven-Hiko  Road  from  52  miles  southeast  of  Adaven  to  7 
miles  northwest  of  Hiko,  and  on  the  Rosey  Mine  Road  from  the  junction  with  Highway  58  to  the 
mine. 

Monitoring  runs  which  indicated  only  background  were  made  on  the  Groom  Take 
Road  from  Gate  585  to  approximately  6  miles  north  of  585  and  from  11  miles  north  of  585  to  the 
junction  with  Highway  25,  on  Road  B  from  10  miles  north  of  Groom  Take  to  Highway  25;  on 
Highway  25  from  one  mile  east  of  the  junction  with  Road  B  to  1 1  miles  west  of  the  junction,  and 
from  12  miles  east  of  the  junction  with  Road  B  to  the  junction  of  25  and  ,58;  on  the  west  road  to 
I.incoln  Mine  from  Highway  25  to  5  miles  north  of  25,  on  Highway  95  from  Alamo  to  one  mile 
north  of  Piocbe,  and  from  HJy  to  81  miles  south  of  Ely;  on  Highway  58  from  the  junction  of  25 
and  58  to  10  miles  north  of  the  junction,  on  the  I.incoln  Mine-Adaven  Road  from  5  miles  north  of 
Tincoln  Mine  Wells  to  Adaven;  on  the  Adaven-Hiko  Road  from  Adaven  to  52  miles  southeast  of 
Adaven,  on  Utah  56  from  Cedar  City  to  the  junction  of  U-56  and  U-98,  on  Utah  98  from  the 
junction  of  56  and  98  to  the  junction  of  98  and  IJ-21;  and  on  Utah  21  from  the  junction  of  98  and 
21  to  Baker,  Nevada. 

A  table  of  selected  doses  in  populated  places  is  shown  in  Figure  6.4. 

6  5.2  Public  Relations. 

The  state  health  officers  of  Nevada  and  Utah  were  called  and  informed  of  the 
detonation  and  the  trajectories. 

The  state  health  officer  of  California  was  notified  of  the  event  and  the  trajectories 
through  the  Public  Health  Service  Regional  Office  in  San  Francisco 

6  5  3  Air  Sampling  Results 

The  highest  air  sample  result,  1.95  x  10'-^  pc/m'  of  beta  activity  at  time  of  count, 
occurred  on  the  .< ample  run  from  0850  —  9/19  to  1000  —  9/20  at  Tincoln  Mine.  The  second  highest, 
1  8  i  10"5  pc/m^  of  beta  activity  at  time  of  count  was  on  the  sample  run  from  0900  —  9/19 to 
1700  -  9/19  at  Pioche 
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Flgurm  6.5  (Continued) 


100  miles  S  Ely  oo  US  93  8  0  7  967  0  15  0  15 


Figure  6.5  (Continued) 


FI  fur •  6  5  (Continued) 


4.4  Luna. 


The  fourth  event  of  thin  series  was  »  safety  shot  which  was  defoliated  in  a  500  foot  shaft 
at  1200  September  21,  1958  There  was  no  organized  cloud  from  this  detonation. 

6  4.1  Monitoring  Runs 

A  monitoring  run  was  made  from  Vatertown  to  Gate  385  along  the  Groom  Lake 
Road.  No  activity  above  background  was  detected  off-site,  therefore,  no  table  of  monitoring 
results  is  included. 

6  4  2  Public  Relations 

The  state  health  officers  were  not  notified  of  this  event  due  to  the  fact  that  it 
was  Sunday  and  also  because  there  was  no  activity  off-site. 

6  4.3  Air  Sampling  Results. 

There  was  no  beta  air  activity  in  excess  of  10*5  pc/a>3  detected  and  no  alpha 
activity  was  detected  on  any  of  the  air  samples. 
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6.5  Mercury. 


The  fifth  event  of  this  series  was  a  safety  shot  which  was  detonated  in  a  tunnel  at  1500 
on  September  23,  1958.  There  was  no  cloud  from  this  event  as  the  activity  was  well  contained  in 
the  tunnel.  < 

6.5.1  Monitoring  Runs 

Since  the  shot  did  not  vent  there  is  no  table  of  selected  doses  and  no  table  of 
monitoring  results 

6  5  2  Air  Sampling  Results. 

There  was  no  beta  activity  in  excess  of  10'*  pc/m^  and  no  alpha  activity  above 
background  detected  on  any  of  tbe  air  samples. 
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6  6  Valencia. 


The  sixth  eveot  of  this  aeries  was  a  safety  shot  which  was  detonated  in  a  500  foot  shaft 
at  1300  on  September  26,  1958.  There  was  no  organized  cloud  from  this  detonation.  The  predicted 
trajectory  for  this  event  was  in  a  south-southwest  direction. 

6  6.1  Monitoring  Runs, 

A  monitoring  run  was  performed  on  Highway  95  from  the  Nye  County-Clark  County 
line  to  Lathrop  Wells.  No  activity  above  background  was  detected  off-site,  therefore,  no  table 
of  selected  doses  to  populated  places  and  no  table  of  monitoring  information  is  included. 

6.6  2  Air  Sampling  Results 

There  was  no  beta  activity  in  excess  of  10"5,  pc/m^  detected  on  any  air  filters. 
No  alpha  activity  above  background  was  detected. 


6.7  Man . 


The  seventh  event  of  this  series  was  a  safety  shot  which  was  detonated  in  a  tunnel  at 
l’OO  on  September  27,  1958.  The  shot  vented  through  the  tunnel  however  there  was  no  cloud  from 
the  detonation. 

6.7.1  Monitoring  Runs 

There  is  no  table  of  selected  doses  in  populated  places  and  table  of  monitoring 
logs  included  as  no  activity  above  background  was  detected  off-site. 

6.7.2  Air  Sampling  Results. 

There  was  no  beta  activity  in  excess  of  10‘5  pc/m*  detected  ot>  any  air  filters 
and  no  alpha  activity  above  background  was  detected. 
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The  eighth  event  of  this  aerie*  was  detonated  on  a  tethered  balloon  1300  feet  above  the 
deaert  at  0603  on  September  29,  1938.  The  cloud  from  thia  event  reached  a  maximum  height  of 
19,000  feet  (MSL)  aad  traveled  off  ia  a  a  oath  to  aouth-aoutbweat  direction. 

6.8.1  Monitoring  Rim*. 

Monitoring  ran*  which  indicated  activity  above  background  were  performed  on 
Highway 93 from  13  mile*  eaat  of  Lathrop Vella  to  approximately  2.3  mile*  wear  of  Cactna  Spring*. 

Monitoring  ran*  which  indicated  only  background  were  made  on  Highway  95  from 
Toaopab  to  13  mile*  eaat  of  Lathrop  Vella,  and  from  2.5  milea  wear  of  Cactua  Spring*  to  La* 
Vegan;  oa  Highway  91  from  Glendale  Junction,  Nevada,  to  Baratow,  California;  on  Highway  466 
from  Baratow  to  Four  Corner*;  on  Highway  127  from  Death  Valley  Junction  to  Baker;  oo  the 
Tecopa,  California  —  Kiagatoa,  California  Road  from  Highway  127  to  about  16  milea  eaat  of 
Tecopa;  oa  Highway  52  from  Shoohone,  California,  to  Pahrump,  Nevada;  on  Highway  16  from  the 
junction  with  93  through  Pahrump  aad  Arden  to  Highway  91;  on  Highway  12  from  the  junction 
with  91  to  Logaadale;  Highway  39  ia  ita  entirety;  Deer  Creek  Road;  Highway  52  ia  it*  entirety; 
Cold  Creek  Canyon  Road;  California  127  aad  Nevada  29  from  Death  Valley  Junction  to  Lathrop 
Vella;  aad  from  Mercury  to  Highway  95  oo  the  Mercury  Highway. 

No  table  of  aelected  doaea  in  populated  place*  ia  included  aa  no  reading*  above 
background  were  obtained  ia  each  area*. 

A  table  of  monitoring  information  ia  included  aa  Figure  6.6. 

6.8.2  Public  Relatione. 

The  atate  health  officer*  of  Nevada  and  Utah  were  informed  of  the  detonation  and 
of  the  predicted  trajectoriea.  The  atate  health  officer  of  Califoradn  waa  notified  through  the 
Public  Health  Service  Regional  Office  ia  San  Fraaciaco. 

6.8.3  Air  Sampling  Reaulta. 

There  was  no  bem  activity  ia  exceaa  of  10'5  gc/m^  detected  on  any  air  aawplea. 


MONITORING  INFORMATION 


4.9  Hlldog*. 


The  ninth  event  of  this  aeries  was  *  safety  shot  which  was  detonated  on  a  balloon 
suspended  400  feet  in  the  air  at  0610  on  October  9,  1998.  The  cloud  from  this  event  rose  to  a 
SMiiauni  height  of  12,000  feet  (MSI.)  and  traveled  off  in  an  easterly  direction. 

Appcosimately  two  hours  following  this  event,  another  device  was  detonated.  Due  to  the 
short  tia>e  interval  between  events,  the  monitoring  information  and  air  sample  data  presented  in 
this  report  is,  by  reference,  a  part  of  the  report  for  Colfax  (6.10). 

5  9.1  Monitoring  Runs 

Monitoring  runs  were  performed  on  many  of  the  desert  roads  north  and  east  of  the 
test  site.  The  only  readings  above  background  were  those  of  residual  activity  from  the  Smoky 
Shot  in  Operation  Plumb  bob 

Monitoring  runs  were  made  on  the  Groom  l.ake  Koad  from  Gate  185  to  Highway  29; 
Highway  29  from  Lincoln  Mine  to  Crystal  Springs;  Koad  H  from  Highway  29  to  Indian  Springs;  the 
Ticabou  Valley  Road;  the  Nye  Canyon  Koad;  Koad  C;  Highway  99  from  Tonopah  to  Mercury; 
Highway  91  from  Las  Vegas,  Nevada,  to  Cedar  City,  Utah;  Highway  9  5  from  Alamo  to  Glendale 
Junction  and  from  Pioche  to  Ely;  Highway  12  from  Overton  lo  junction  with  Highway  91;  and 
Highway  .98  from  the  junction  with  Highway  b  to  the  junction  with  Highway  29. 

No  tables  of  selected  doses  in  populated  places  or  monitoring  logs  are  included 
since  only  background  readings  were  obtained. 

6.9.2  Air  Sampling  Results. 

The  highest  beta  activity  detected  on  an  air  filter  was  2  61  x  10"*  pc/m*  This 
activity  was  on  the  sample  collected  from  10/9/'8  to  10/6/98  at  Pioche.  Nevada  The  activity 
on  this  sample  could  be  due  to  one  or  both  events.  There  has  been  no  attempt  to  determine  which 
event  caused  this  increase  in  air  activity. 
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6  10  Colfax 


The  tenth  event  of  this  series  was  a  safety  shot  which  was  detonated  in  a  $00  foot  shaft 
at  0815  on  October  5,  1958  The  cloud  from  this  detonation  reached  a  maximum  height  of  5500 
feet  (MSL)  and  traveled  off  in  a  northerly  direction. 

6.10.1  Monitoring  Runs. 

A  monitoring  run  which  indicated  activity  above  background  was  performed  on  the 
Groom  Lake  Road  approximately  one-half  mile  north  of  Gate  385.  Several  readings  were  taken  at 
this  location  and  the  maximum  reading  was  0  4  mr/hr 

Monitoring  runs  which  indicated  only  background  are  documented  in  the  Hidalgo 
teport  (6.9)  and  are,  by  reference,  a  part  of  this  report. 

A  table  of  the  monitoring  results  above  background  is  included  as  Figure  6.7 
6  10  2  Air  Sampling  Results 

The  air  sampling  results  are  included  in  the  Hidalgo  report  (6  9)  and  are  a  part  of 
this  report  by  reference 


MONITORING  INFORMATION  -  COLFAX 


6.11  Tomnlpois 


The  eleventh  event  of  this  series  was  detonated  in  a  tunnel  at  1400  on  October  8,  1958. 
There  was  a  slight  venting  from  this  shot  but  there  was  no  cloud. 

6.11.1  Monitoring  Runs. 

No  tables  of  selected  doses  in  populated  places  or  monitoring  results  are  included 
aa  no  activity  above  background  was  detected  off-site. 

6.11.2  Air  Sampling  Results. 

The  highest  beta  activity  on  an  air  sample  was  8.26  x  10*5  pc/n>5.  This  activity 
was  on  the  sample  ran  at  Beatty,  Nevada,  From  1200-10/9  to  1200  -  10/10.  All  other  air  samples 
were  less  than  10*5  pc/ m3. 
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6.12  Quay. 


The  twelfth  event  of  this  series  was  detonated  on  a  100  foot  tower  at  0630  on  October 
10,  1938.  The  cloud  from  this  shot  rose  to  a  maximum  height  of  10,000  feet  (MSL)  and  travelled 
off  in  south  southwest  direction. 

6.121  Mooitocing  Runs. 

Monitoring  runs  which  indicated  activity  substantially  above  background  were 
made  on  Highway  95  from  a  point  approximately  17  miles  west  of  the  Mercury  Highway  to  about 
3  miles  north  of  Beatty;  on  Highway  29  from  the  junction  with  Highway  95  to  the  Nevada- California 
state  line;  on  Highway  127  from  the  Nevada-California  state  line  to  about  two  miles  north  of 
Shoshone,  California;  on  Highway  58  from  the  junctioo  with  95  to  the  junction  with  190;  on  High¬ 
way  190  from  the  junction  with  127  to  the  juoction  with  6  395,  on  the  road  to  Bad  Water  in  Death 
Valley  from  the  junction  with  190  to  about  50  miles  south  of  Bad  Water;  on  Highway  6-395  from 
about  17  miles  north  of  Independence,  California,  to  5  miles  south  of  the  junction  of  6-395  and 
190;  and  on  the  Ash  Meadows  Road  from  Death  Valley  Junctioo  to  2  miles  north  of  Ash  Meadows. 

Monitoring  runs  which  indicated  only  background  were  made  on  Highway  95  from 
about  three  miles  north  of  Beatty  to  the  junction  with  Highway  72,  and  from  the  Mercury  Highway 
to  about  17  miles  west  of  the  Mercury  Highway,  on  Highway  72  from  the  junction  with  95  to  the 
junctioo  with  190;  on  Highway  6-395  from  five  miles  south  of  the  junction  with  190  to  the  junction 
with  466;  on  Highway  466  from  the  junction  with  6-395  to  the  junction  with  127;  oo  Highway  127 
from  Baker,  California,  to  Shoshone,  California;  on  Highway  52  from  Shoshone,  California,  to 
Pahrump,  Nevada;  on  Highway  16  from  Pahrump  to  the  junction  with  95,  on  the  Ash  Meadows  Road 
from  2  miles  north  of  Ash  Meadows  to  the  junction  with  16. 

A  table  of  selected  doses  to  populated  places  is  included  as  Figure  6.8. 

A  table  of  monitoring  results  above  background  is  included  as  Figure  6  9 

6.12.2  Public  Relations. 

The  state  health  officer  of  Nevada  was  called  and  informed  of  the  event  and  the 
predicted  trajectories  The  state  health  officer  of  California  was  notified  of  the  event  and  the 
trajectories  through  the  Public  Health  Service  Regional  Office  in  San  Francisco 

6.12  3  Air  Sampling  Results 

The  highest  beta  activity  detected  on  any  air  filter  was  1.95  x  10*3  pc/m3  This 
activity  was  detected  oo  the  sample  run  at  Goldfield,  Nevada  from  10/10  -  10/11. 
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MONITORING  INFORMATION  -  QUAY 


Figure  6  9  (Continued) 
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Figur 0  6  9  (Continued) 
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6.13  Lm. 


The  thirteeDth  event  of  this  series  was  suspended  from  a  balloon  1500  feet  above  the 
desert.  The  device  was  detonated  at  0520  on  13  October  1958.  The  cloud  from  this  detonation 
rose  to  a  maximum  height  of  17,000  feet  (MSL)  and  travelled  off  in  a  northerly  direction 

6.13.1  Monitoring  Runs. 

Monitoring  tuns  which  indicated  activity  substantially  above  background  were 
performed  on  the  Oak  Springs  Butte  Road  from  approximately  three  miles  west  of  the  Area  13 
access  road  to  the  west  end  of  the  road;  on  the  Kawich  Valley  Road  from  12  miles  west  of  the 
junction  with  Road  B  to  two  miles  west  of  Standard;  on  the  Cliff  Springs  Road  from  the  junction 
with  the  Kawich  Road  to  Cliff  Springs;  on  the  Cliff  Springs  —  Standard  Mine  Road  from  Cliff 
Springs  to  Standard  Mine,  on  Highway  25  from  18  miles  west  of  the  junction  with  Road  B  to  Warm 
Springs  (Nye  County),  on  old  25  from  the  junction  with  new  25  to  22  miles  west  of  Reed;  on  the 
road  from  Standard  to  Reed; and  on  Highway  6  from  35  miles  east  of  Tonopah  to  about  seven  miles 
west  of  Lockes 

Monitoring  runs  which  indicated  only  background  were  made  on  the  Groom  Lake 
Road  from  Watertown  to  Gate  385;  on  Road  B  from  Groom  Lake  to  the  junction  with  Highway  25; 
on  the  Area  13  access  road  from  Road  B  to  the  Oak  Springs  Butte  Road;  on  the  Oak  Springs 
Butte  Road  from  the  Area  13  road  to  about  three  miles  west  of  that  junction;  on  the  Kawich  Valley 
Road  from  the  junction  with  Road  B  to  about  12  miles  east  of  the  junction;  on  Highway  25  from 
Lincoln  Mine  to  about  18  miles  west  of  the  junction  with  Road  B;  on  Highway  6  from  Ely  to  about 
seven  miles  west  of  Lockes;  and  from  Tonopab  to  about  35  miles  east  of  Tonopah;  on  Highway 
95  from  Mercury  to  Tonopah;  and  on  Highway  29—127  from  Lathrop Wells  to  Death  Valley  Junctioa. 

A  table  of  selected  doses  to  populated  places  is  included  as  Figure  6.10. 

A  table  of  monitoring  results  above  background  is  included  as  Figure  6.11. 

6.13.2  Public  Relations. 

The  state  health  officer  of  Nevada  was  called  and  informed  of  the  event  and  the 
trajectories  The  state  health  officer  of  California  was  notified  through  the  Public  Health  service 
Regional  Office  in  San  Francisco. 

6.13.3  Air  Sampling  Results. 

The  highest  beta  activity  detected  on  any  air  filter  was  4.77  x  10"^  pc/m^.  This 
activity  was  detected  on  the  sample  run  at  Warm  Springs  (Nye  County),  Nevada,  from  10/13  to 
10/14. 


TABLE  OF  SELECTED  DOSES 
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Figure  6.11  (Continued) 


Figur*  6.11  (Continued) 


6  14  Ntptiw* 


The  fourteenth  event  of  this  scries  was  a  safety  shot  in  a  tunnel  The  detonation  occurred 
at  1000  on  14  October  1958  The  shot  vented  from  the  tunnel  and  the  cloud  rose  to  a  maximum 
height  of  11,000  feet  (MSL)  The  cloud  travelled  off  in  a  west-northwest  direction  and  then 
veered  to  the  northwest 

6.14.1  Monitoring  Runs 

Since  there  were  no  monitoring  readings  above  background  obtained  off-site  no 
tables  of  selected  doses  to  populated  places  or  monitoring  logs  are  included 

6.14.2  Air  Sampling  Results 

The  highest  beta  activity  in  the  air  was  1.65  x  10*^  Jic/m3.  This  activity  was 
detected  on  the  air  filter  run  at  Warm  Springs  (Nye  County),  Nevada,  from  10/14  to  10/15. 


6.15  Hamilton 


The  fifteenth  event  of  this  series  was  detonated  on  a  ju  loot  tower  at  0800  on  1)  October 
1998  The  cloud  from  this  shot  rose  to  a  maximum  height  of  6,000  feet  (MSL)  and  travelled  off 
in  a  southerly  direction 

6.15.1  Monitoring  Runs. 

Monitoring  runs  which  indicated  activity  substantially  above  background  were 
made  on  the  Mercury  Highway  from  Gate  120  to  the  junction  with  Highway  95;  on  the  Jackass 
Flats  Road  from  the  Mercury  Highway  to  about  nine  miles  west  of  the  Mercury  Highway;  in  and 
around  Camp  Mercury,  and  on  Highway  95  from  approximately  two  miles  east  of  the  Mercury  turn¬ 
off  to  about  8  5  miles  west  of  the  Mercury  turnoff 

Monitoring  runs  which  indicated  only  background  were  made  on  Highway  95  from 
Indian  Springs  to  about  two  miles  east  of  the  Mercury  turnoff  and  from  about  nine  miles  west  of 
the  Mercury  turnoff  to  the  junction  of  Highway  16,  and  on  Highway  16  from  the  junction  with 
Highway  95  to  Pahrump 

A  table  of  monitoring  logs  is  included  as  Figure  6  12 
6  15  2  Air  Sampling  Results. 

The  highest  beta  air  concentration  was  2  08  x  10"^  pc/m-V  This  activity  was 
detected  on  the  filter  run  at  Tonopah,  Nevada,  from  10/16  to  10/17. 
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Figure  6.12  (Continued) 
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Flqurm  6. 12  (Continued) 


Figure  6  12  (Continued) 


Figure  6.12  (Continued) 


Figure  6  12  (Continued) 


Figure  6.1 2  (Continued) 


6 16  Logon. 


The  liiiNadi  emt  of  this  series  wu  detonated  in  a  tunnel  at  2200  on  1)  October  1958. 
There  was  no  renting  frost  the  tunnel  and  hence  no  cloud. 

6.16.1  Monitoring  Logs. 

Since  the  tunnel  did  not  rent,  there  was  no  activity  above  background  detected 

off-site. 

6.16.2  Air  Sampling  Results. 

Since  this  event  occurred  oo  the  same  day  as  Hamilton  see  comments  made  on  the 
air  sampling  results  in  the  Hamilton  report  (6.15). 
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6.17  Dona  Ana. 


The  seventeeth  event  of  this  series  vts  suspended  by  •  balloon  500  feet  in  the  air.  The 
dnoattion  occurred  at  0620  an  16  October  1958.  The  cloud  from  this  event  rose  to  a  maximum 
height  of  11,000  feet  (MSL)  and  travelled  off  in  a  southwest  direction. 

6.17.1  Monitoring  Runs. 

Monitoring  runs  which  indicated  activity  substantially  above  background  were 
performed  on  Highway  95  from  approximately  five  miles  east  of  Lathrop  Veils  to  Lathrop  Veils. 

Monitoring  runs  which  indicated  only  background  were  made  on  Highway  95  from 
Tooopah  to  Lathrop  Veils,  and  from  approximately  five  miles  east  of  Lathrop  Veils  to  the  Mercury 
turnoff;  on  Nevada  16 from  the  junction  with  95  to  the  Ash  Meadows  turnoff;  on  the  Ash  Meadows  - 
Death  Valley  Junction  Road  from  the  junction  with  Highway  16  to  Death  Valley  Junction;  on 
Highway  190  from  Death  Valley  Junction  to  the  junction  with  Highway  58;  and  on  Highway  58 
from  the  junction  with  190  to  Beatty. 

There  is  no  table  of  selected  doses  to  populated  places. 

A  table  of  monitoring  results  is  included  as  Figure  6.13. 

6  17.2  Air  Sampling  Results. 

The  highest  beta  air  concentration  was  2.08  x  10'^  /ic/m 3.  This  activity  was 
detected  on  the  sample  run  at  Tonopah,  Nevada,  from  10/16/58  to  10/17/58. 
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RiMHat 


Ml  Vnt«. 


The  eighteenth  event  of  this  series  was  a  safety  shot  which  was  detonated  on  the  ground 
at  1500  on  17  October  1958.  The  cloud  froa  this  detonation  rose  to  a  siaaiaiuai  height  of  10,000 
feet  (IISL)  and  travelled  off  in  »  northerly  direction 

0.18,1  Monitoring  Runs. 

A  monitoring  run  was  perforated  on  Road  B  frost  Watertown  to  Highway  25  Activity 
substantially  above  background  was  detected  from  16  miles  north  of  Groom  Lake  to  about  two 
miles  cast  of  the  junction  with  the  Kawich  Valley  Road 

There  is  no  table  of  selected  doses  in  populated  places. 

A  table  of  sMoitoting  results  is  included  as  Figure  6  14. 

6  18.2  Air  Sampling  Results. 

The  highest  beta  ait  concentration  was  4.7  i  10'*  pc/m*  which  was  detected 
on  the  sample  run  at  Ely.  Nevada,  from  0900  on  10/18/58  to  2015  on  10/18/^8 
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A. 19  Rio  Arribu 


The  nineteenth  event  o f  thin  series  was  detonated  atop  a  75  foot  tower  at  0625  on  18 
October  1958.  The  clond  (torn  this  shot  rose  to  a  aaiiaua  height  of  13.500  feet  (MSL)  and 
travelled  off  in  a  north-northeast  direction 

6.19.1  Monitoring  Runs 

Monitoring  runs  which  indicated  activity  substantially  above  background  were 
omde  on  the  Groom  Lake  Road  from  Gate  385  to  about  8  5  miles  north  of  385;  oo  the  Area  13 
access  road  (Old  Corral  Road)  from  the  Groom  Lake  Road  to  Road  B;  oo  the  Oak  Springs  Butte 
Road  from  about  three  miles  west  of  Groom  Lake  to  the  west  end  of  the  road;  oo  Road  B  from  about 
four  miles  north  of  Groom  Lake  to  Highway  25;  on  Highway  25  from  eight  miles  west  of  the  east 
Lincoln  Mioe  Road  to  approximately  25  miles  northwest  of  the  Road  B  Junction;  oo  the  Lincoln 
Mine-Adaveo  Road  from  Highway  25  to  the  junction  with  the  Nyala  Road;  oo  the  Nyaln  Road  from 
the  junction  with  the  Adaven  Rood  to  Highway  25;  on  Highway  6  from  Ely  to  about  twenty  miles 
southwest  of  the  junction  of  6  and  38;  oo  Highway  38  from  the  junction  with  6  to  about  twenty 
miles  south  of  the  juoction;  oo  Highway  50-93  from  Ely  to  approximately  twenty  miles  east  of  Ely; 
and  on  the  Hiko-Adaven  Road  from  thirty  miles  northwest  of  Hiko  to  about  3d  miles  northwest  of 
Hiko. 

Monitoring  runs  which  indicated  only  background  were  performed  on  the  Groom 
Lake  Road  from  8.5  miles  north  of  Gate  385  to  fifteen  miles  east  of  Groom  Lake;  oo  the  Oak 
Springs  Butte  Road  from  Groom  Lake  to  about  three  miles  west  of  Groom  Lake;  oo  Road  B  from 
Groom  Lake  to  about  four  miles  north  of  Groom  Lake;  oo  Highway  25  from  the  east  Lincoln  Mioe 
Rand  to  about  eight  miles  west  of  that  juoction  and  from  25  miles  northwest  of  the  Rood  B  junction 
to  Warm  Springs;  on  Highway  6  from  Varm  Springs  to  about  twenty  miles  southwest  of  the  junction 
of  6  and  38;  on  Highway  38  from  twenty  miles  south  of  the  junction  with  6  to  45  miles  south  of 
the  junction;  on  Highway  50  from  Ely  to  40  miles  west  of  Ely;  on  Highway  93  from  Piochetoabout 
twenty  miles  east  of  Ely;  on  the  Rosie  Mine  Road  from  Highway  25  to  the  mine;  on  the  Hiko- 
Adaven  Road  from  Hiko  to  30  miles  northwest  of  Hiko  and  from  34  miles  northwest  of  Hiko  to 
Adaven;  and  on  Utah  21  from  Beaver,  Utah  to  Baker,  Nevada. 

A  table  of  selected  doses  to  populated  places  is  included  as  Figure  6  15 

A  table  of  monitoring  results  above  background  is  included  as  Figure  6.16. 

6.19.2  Public  Relations. 

The  state  health  officers  of  Nevada  and  Utah  were  called  and  informed  of  the 
event  and  the  predicted  trajectories. 

6  19.3  Air  Sampling  Results. 

The  highest  beta  air  concentration  was  5.32  x  10'^  fic/m 5.  This  activity  was 
detected  oo  the  sample  run  at  Lathrop  Veils,  Nevada,  from  10/19/58  to  10/20/58. 
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Figur •  6.16  (Continued) 


Figure  6.16  (Cotitinyd) 


TW  twentieth  event  of  this  eerie*  eti  a  safety  abac  which  was  detonated  at  the  bottom 
o I  a  2)0  foot  shaft  at  0030  on  20  October  1938.  There  was  ao  venting  frost  this  shot  and  heace 
an  clond. 

6.20.1  Monitorial  Rons. 

Since  the  shoe  did  not  vent,  there  were  ao  aoaitaring  runs  perforated,  and  there¬ 
fore,  ao  tnbloa  of  selected  doses  or  Mattering  reaulto  are  included. 

6.20.2  Air  Sampling  Results. 

The  highest  beta  air  concentration,  3 .66  i  10*5  ft c/n»5,  occurred  at  Goldfield, 
Nevada,  on  the  sample  rua  from  10/21/58  to  10/22/58. 


6.21  Socorro 


The  twenty -first  event  of  this  series  wns  detonated  at  0530  on  22  October  1958.  The 
device  was  suspended  from  an  anchored  balloon  1500  feet  above  the  desert.  The  cloud  from  this 
event  rose  to  a  maximum  height  of  26,000  feet  (MSL)  and  travelled  off  in  n  northeast  direction. 

6  21.1  Monitoring  Rons 

This  was  the  first  of  four  events  to  occur  on  this  date.  As  can  best  be  determined, 
all  fallout  that  was  detected  was  due  to  the  second  event  of  the  day.  All  monitoring  results  will 
be  documented  in  this  report  and  will  be  a  part  of  the  ensuing  three  reports  by  reference. 

Monitoring  runs  which  indicated  activity  substantially  above  background  were 
performed  oo  Road  B  from  Watertown  to  Highway  25;  on  Highway  25  from  ten  miles  south  of  the 
junction  with  the  Nyala  Road  to  about  three  miles  east  of  Lincoln  Mine;  and  oo  the  Groom  Lake 
Road  from  about  two  miles  northeast  of  Groom  Lake  to  Groom  Lake. 

Monitoring  runs  which  indicated  only  background  were  pet  formed  on  the  Lincoln 
Mine-Adaven  Road  from  Lincoln  Mine  to  the  Nyala  Road;  on  the  Nyala  Road  from  the  junction 
with  the  Lincoln  Mine-Adaven  Road  to  Highway  25;  on  Highway  25  from  the  junction  of  the  Nyala 
Road  to  about  ten  miles  south  of  the  junction;  oo  Highway  6  from  Tooopah  to  Ely;  oo  Highway 
93  from  Overton  to  Ely;  oo  Utah  56  from  Cedar  City,  Utah,  to  Highway  93;  and  oo  Utah  21  from 
Beaver,  Utah,  to  50  miles  west  of  Wah  Wa  Springs,  Utah 

A  table  of  selected  doses  to  populated  places  is  included  as  Figure  6.17 

A  table  of  monitoring  results  is  included  as  Figure  6.18 

6.21  2  Public  Relations. 

The  state  health  officers  of  Nevada  and  Utah  were  called  and  informed  of  the 
events  and  the  predicted  trajectories.  The  state  health  officer  of  California  was  notified  through 
the  Public  Health  Service  Regional  Office  in  San  Francisco 

6.21.3  Air  Sampling  Results. 

The  highest  beta  air  concentration,  1.94  x  10'^  /ic/m3,  occurred  at  Lincoln  Mine, 
Nevada,  on  the  sample  run  from  10/22/58  to  10/23/58. 


TABLE  OF  SELECTED  DOSES 


Figun  6.18  (CoatiiivJ) 
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Figure  6.18  (Continued) 
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4.22  Wra««*H. 


The  reeMy  iecood  even.  of  .bis  senes  was  detonated  at  0850  on  22  October  T 

device  •••  suspended  horn  a  .e.hered  bnlloon  1500  fee.  above  .he  de.e..  floor.  The  clood  front 
(hta  eveo.  toae  totaaiiaw  heigh,  of  11,000  fee.  (MSL)  and  .ravelled  off  U>  a  northerly  directioo. 


6  22  1  Moon  or  »og  Run  a 

See  Socorro  Repot.  (6.21). 
6  22  2  Public  Relations. 

See  Socorro  Report  (6.21). 
6.22.3  Ait  Saapliag  Revolts. 

See  Socorro  Report  (6.21). 


6.23  Ob«M. 


The  twenty-third  event  of  this  series  vns  a  safety  shot.  This  event  vas  conducted  atop 
a  23  foot  tower  at  1200  on  22  October  1958.  The  cloud  from  this  detonation  rose  to  6,000  feet 
(MSL)  and  drifted  off  in  a  northerly  direction . 

6.23.1  Monitoring  Runs. 

Refer  to  the  Socorro  Report  (6.21) 

6.23.2  Public  Relations. 

Refer  to  the  Socorro  Report  (6.21). 

6.23  3  Air  Sampling  Results 

Refer  to  the  Socorro  Report  (6.21). 


4.24  Rutkmore. 


The  tweoty-fowth  eieoi  of  this  series  was  detonated  st  1540  on  22  October  1950.  The 
device  was  sospeoded  beneath  a  balloon  tethered  500  feet  shove  the  desert.  The  cloud  from  this 
event  rone  to  n  sniann  height  of  11,500  feet  (MSL)  and  drifted  off  to  the  north. 

6  24.1  Monitoring  Results. 

Reference  la  made  to  the  Socorro  Report  (6.21). 

6  24  2  Public  Relations. 

Reference  is  aade  to  the  Socorro  Report  (6.21). 

6.24.3  Air  Sampling  Results. 

Reference  is  made  to  the  Socorro  Report  (6.21). 
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4.25  Catron. 


The  twenty-fifth  event  of  the  aerie*  w*a  a  safety  shot  fired  on  a  75  foot  tower  at  0700  oo 
24  October  1958.  The  cloud  rose  to  a  maxi  mum  height  of  8,500  feet  (MSL)  and  travelled  in  a  west 
southwesterly  direction. 

6  25.1  Monitoring  Runs. 

Monitoring  tuns  which  indicated  activity  substantially  above  background  were 
performed  on  Highway  95  from  a  point  two  miles  north  of  Beatty  to  a  point  two  miles  south  nf 
Goldfield.  This  route  was  remonitored  the  following  day  and  all  readings  indicated  background. 
Scattered  showers  were  observed  through  out  the  entire  rouse  on  24  October 

Monitoring  runs  which  indicated  only  background  were  carried  out  from  Mercury  to 
Beatty  and  from  Tonopah  to  Goldfield  on  Route  95  In  addition,  Nevada  Routes  3  and  71  as  far 
as  Lida  and  Goldpoint  respectively  were  covered.  Background  readings  were  also  obtained  on  the 
road  from  Gate  385  to  Watertown. 

There  is  no  table  of  selected  doses  to  populated  places 

A  table  of  monitoring  results  is  included  as  Figure  6.19. 

6.25.2  Public  Relations. 

The  state  health  officer  of  Nevada  was  phoned  and  informed  of  the  event  and  the 
predicted  trajectories  The  state  health  officer  of  California  was  notified  through  the  Public 
Health  Service  Regional  Office  in  San  Francisco 

6.25  3  Air  Sampling  Results 

The  highest  beta  air  concentration  was  2. 18  s  10'  ^  pc/m\  detected  oo  a  sample 
obtained  at  Watertown,  Nevada,  from  10/25/58  to  10/26/58. 


Figure  6.19  (Continued) 


«2*  Joun. 


cT"f  of  i*  r,ie/  wm  •  •h°* fi~d  - ^  •*  «»i  «*  2< 

Oc«o6«  1958.  The  clond  rose  to  .  height  of  5500  feet  (USL)  .nd  tinselled  in  .  we.terly  direction 

6.26.1  Monitoring  Results. 

Tl*  monitoring  results  indies  ting  off-site  fnllout  fro.  the  Juno  event  nte 
u^«ed  u>  the  Cstro.  Report  (6.25)  Becnuse  of  the  prwi.ity  of  firing  time,  nod  identic.l 
oodit.ons  it  wns  not  possible  to  distinguish  between  off-.ite  fnllout  from  the  two  event. 

6.26.2  Public  Relntions 

<“•  i.  ,h.  C.™ 

6.26.3  Air  Sampling  Results 


Catron  (6.25). 


Air  ...pling  results  for  event  Juno  sre  incorpomted  in  the  result,  for  cent 
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4.27  Caret. 


The  twenty-seventh  event  of  the  series  was  •  safety  shot  fired  oa  a  twenty-five  foot  tower 
at  2000  on  29  October  1998.  The  event  was  non-nuclear  but  a  cloud  rose  to  approximately  6,000 
feet  (MSL)  and  travelled  slowly  in  a  northerly  direction. 

6.27.1  Monitoring  Runs. 

Because  of  darkness  and  the  non-nuclear  nature  uf  the  event  monitoring  was 
conducted  only  at  Watertown.  No  off-site  fallout  was  encountered. 

6.27  2  Air  Sampling  Results. 

The  highest  beta  air  concentration,  2.78  x  10'-'  pc/'m-',  was  detected  on  the 
sample  collected  at  Mercury,  Nevada,  from  10/26/98  to  10/27/98. 
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8-28  Sanford. 

«  0220ooOc«ot*,,^,*myCTh,OL'^  yibVchld*  *h°‘  ^  °°  *  1500  ,0°*  b*,,00° 

f«««  (MSL).  The  cloud  drifted  in  .  northeasterly  daemon  “  l2’5°°  "J  “*  ,0p  “  26’000 
6  28.1  Monitoring  Runs 

*-  «— .  ZZSrsz  :~:z*T*Jr.<r-c » »—  -  — «... .» 

e..«  to  Milford.  Utnh.  on  Route.  US  6  nod  Ut.h  Ho.  P./.c "  ?  “  RoM,e  91 1  fr°“  Ely 

-o  additional  run  wn,  carried  ou,  fro-  Bervl  I  fro“  P*“*c*  “>  Cerkr  e.ty  vi.  Utah  56. 
Route  18  fro-  S,  George  to  Beryl  Junction  ^  ^  “  C'd"  ^  ^ 

•tens  and  along  Nevada  Rwc  iVftotTy/ed'0"  ?,k°  ‘hr°U*h  ,he  ranch«*  “  ‘he  Adaven-Nyala 

N^rr-  -  -  • -“irr  s  — 

airectron.  US  Ro^Tfr*  T^h  ZZ  tX'n  SZZLZf*  *  ‘  0OrthW'««^ 

ground  were  those  c  ^,^ryoS„*hJC3hln‘,,td^"'d  radi*,io"  substantially  above  back- 

385  to  Groom  Lake;  on  US  Route  95  from  T™%  k  T,c,0“y  of  Alamo,  on  the  road  from  Gate 
early  morning  hours  as  a  result  of  night  drain.grwinds0Oldf,e,d’  *”d  **  C*"P  MerCWy  dur'n*  ,h* 

A  ‘able  of  selected  doses  to  populated  places  is  shown  as  Figure  6.20. 

A  table  of  monitoring  results  is  shown  as  Figure  6  21. 

6  28  2  Air  Sampling  Results 

quantity  of  radiation  to  r n^e "t^IL'k^n  w Z  n"*  ‘b‘S  COO,*ined  '<*>  high  a 

Nevada,  on  the  sample  run  from  10/26/58  to  10/27/58  .27*  ,nC‘d'nt  ^cmd  “  '  WeUs- 

iu/^7/58  and  the  one  run  from  10/27/58  to  10/28/58 

(EDITOR’S  H.TE  -  _ 
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MONITORING  INFORMATION  -  SANFORO 


Figure  6.21  (Continued) 
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Figure  6.21  (Continued) 


Fiqur •  6.21  (Continued) 


_ 


6.29  Ds  Baca 


lb*  twenty-ninth  eeent  of  the  senes  was  a  full-scale  shot  fired  on  a  1S00  foot  balloon 
at  0800  on  26  October  19S8  The  base  of  the  cloud  stabilized  at  8,000  feet  and  the  top  at  17.S00 
feet  (MSL).  The  cloud  drifted  in  a  not  theasterly  direction 

6  29  1  Monitoring  Kuos 

The  si  on  it  or  i  ng  runs  conducted  foi  De  Baca  were  desmbed  in  the  icoort  for 

Sanford  (6  281 

6.29  2  Air  Sampling  Results 
See  Sanford  (6  28). 
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6.30  Chaves 


The  thirtieth  event  of  this  series  was  a  safety  shot  detonated  atop  a  75  foot  tower  at 
0630  00  27  October  1958  The  cloud  from  this  defoliation  ascended  to  a  maximum  level  of  6,000 
feet  (MSL)  and  travelled  off  in  a  southerly  direction 

6  30  1  Monitoring  Runs 

Highway  95  from  the  Mercury  turnoff  to  Lathrop  Veils  was  monitored  and  the  results 
indicated  activity  above  background  for  the  entire  run. 

There  is  no  table  of  selected  doses  to  populated  places 

A  table  of  monitoring  results  is  included  as  Figure  6.22 

6.30  2  Public  Relations 


The  state  health  officer  of  Nevada  was  phooed  and  informed  of  this  event  and  the 
predicted  trajectories  The  state  health  officer  of  California  was  notified  through  the  Public 
Health  Service  Regional  Office  in  San  Francisco. 

6  30.3  Air  Sampling  Results 

The  highest  beta  activities  detected  on  air  filters  were  3.22  x  10*^  at  Warm 

Springs  Ranch  and  2  02  *  10'*  pc/m?  at  Mercury  from  10/27/58  to  10/28/58 


MONITORING  INFORMATION  -  CHAVES 
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Figure  6.22 


6.31  Evm. 


The  thirty-first  event  of  this  series  vas  conducted  in  n  tunnel  The  detonation  occurred  at 
1600  on  28  October  1958.  The  tunnel  contained  the  activity  from  the  eveot  and  there  was  no 
cloud. 

6.31.1  Monitoring  Runs 

No  aonitoriag  runs  were  conducted  on  this  event  since  the  tunnel  did  not  vent. 
No  tables  of  selected  doses  to  populated  places  or  monitoring  results  are  given. 
6.312  Air  Sampling  Results. 

The  highest  beta  activity  obtained  on  an  air  filter  was  3-6  i  10'^  fic/m 3  at 
Logandale  from  10/29/58  to  10/30/58. 
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6.32  Momma. 


The  thirty-second  event  of  this  series  was  detonated  at  0320  on  29  October  1938.  The 
device  was  situated  at  the  top  of  a  30  foot  tower.  The  cload  from  this  event  ascended  to  a  height 
of  6,000  feet  (MSL)  and  drifted  off  in  a  southwest  direction. 

6.32.1  Monitoring  Runs 

There  were  two  events  detonated  on  this  day  and  the  clouds  from  both  events 
travelled  in  approximately  the  same  direction.  The  fallout  that  was  detected  has  been  attributed 
to  the  first  event,  Mazama,  and  all  calculations  of  monitoring  results  are  based  on  this  assumption. 
The  monitoring  results  and  runs  recorded  in  this  report  are,  by  reference,  a  part  of  the  Humboldt 
Report  (6.33) 

Monitoring  runs  which  indicated  activity  substantially  above  background  were 
made  in  the  vicinity  of  Lathrop  Veils,  Nevada.  The  run  on  Highway  95  from  six  miles  west  of  the 
junction  with  route  16  to  about  two  miles  west  of  Lathrop  Veils  indicated  activity  above  back¬ 
ground  and  readings  above  background  were  also  found  on  Route  29  from  Lathrop  Veils  to  about 
two  miles  south  of  the  Nevada-California  state  line. 

Runs  which  indicated  only  background  activity  were  made  on  Highway  95  from 
Indian  Springs  to  Tonopah,  excluding  the  area  around  Lathrop  Veils  where  activity  was  detected; 
on  Route  16  from  the  junction  with  Highway  95  to  Pahrump,  on  Route  52  from  five  miles  east  of 
Pahrump  to  Shoshone,  California;  on  Highway  127  from  Baker,  California,  to  just  north  of  Death 
Valley  Junction,  California;  on  Highway  91  from  Baker,  California,  to  about  53  miles  southwest 
of  Baker;  on  Route  190  from  Death  Valley  Junction  to  the  junction  with  Route  58;  on  the  Bad 
Vater  Road  in  Death  Valley  from  Route  190  to  Route  127;  on  Highway  6  from  Tonopah,  Nevada, 
to  Bishop,  California;  and  on  the  Ash  Meadows  Death  Valley  Junction  Road  from  Route  16  to 
Death  Valley  Junction 

A  table  of  monitoring  results  is  included  as  Figure  6  23 

6  32  2  Public  Relations. 

The  state  health  officer  of  California  was  notified  of  the  event  and  the  predicted 
trajectories  through  the  Public  Health  Service  Regional  Office  in  San  Francisco 

6.32.3  Air  Sampling  Results. 

The  highest  beta  activity  detected  on  an  air  filter  was  on  the  sample  collected 
from  10/29/58  to  10/30/58  at  Logandale  (3  6  x  10"^). 
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6  33 


Humboldt 


The  thirty-third  event  of  this  eerie*  «•*  detonated  at  0645  on  29  Octobei  1958  ntop  a  50 
foot  tower  The  cloud  from  this  event  rose  to  •  height  of  7500  feet  (MSL)  and  drifted  off  in  a 
southwest  direction. 

6.33.1  Monitoring  Runs. 

This  being  the  second  event  of  the  day,  the  monitoring  results  are  incorporated 
in  the  report  of  the  first  event  on  this  day,  Mazama  (6.32). 

6.33.2  Public  Relations 

See  Mazama  Report  (6.32). 

6.33.3  Air  Sampling  Result*. 

See  Mazama  Report  (6.32). 


6.34  Santo  Fa. 


The  thirty-fourth  event  of  this  series  was  detonated  at  1900  on  29  October  1958  The 
device  was  suspended  from  a  balloon  1500  feet  in  the  an  The  cloud  from  this  event  rose  to  a 
maximum  height  of  18,000  feet  (MSL)  and  drifted  off  in  a  southerly  direction 

6-34  1  Monitoring  Runs 

Due  to  the  late  hour  of  the  detonation  and  the  ensuing  darkness,  few  moaitoring 
runs  were  made  One  run  was  made  from  Mercury  to  five  miles  northwest  of  Lathrop  Veils  on 
Highway  95  and  from  Lathrop  Veils  to  Death  Valley  Junction  on  Route  29  -  127  Activity 
substantially  above  background  was  detected  from  Lathrop  Veils  to  about  three  miles  northwest 
of  Lathrop  Veils  on  Highway  93  and  on  Route  29  —  127  from  seven  miles  to  about  twelve  miles 
south  of  Lathrop  Veils 

There  is  no  table  of  selected  doses  to  populated  places  in  this  report  but  a  table 
of  monitoring  results  is  included  as  Figure  6.24 

6.34  2  Public  Relations. 

The  blast  prediction  unit  predicted  that  the  blast  wave  would  converge  in  the 
vicinity  of  Indian  Springs,  Nevada.  Vith  this  possibility,  it  was  decided  that  the  populace  of  the 
community  should  be  notified  and  be  requested  to  open  windows  and  doors  just  prior  to  the 
detonation  time  and  leave  them  open  until  approximately  five  to  ten  minutes  afterward. 

The  method  employed  to  notify  the  persons  in  the  community  was  by  loudspeaker 
and  by  personal  contact.  One  truck  was  equipped  with  a  loudspeaker,  amplifier  and  microphone 
A  second  truck  was  equipped  with  a  battery-operated  hand  speaker  A  third  vehicle  was  deployed 
to  make  personal  contacts  The  two  vehicles  with  the  speakers  drove  through  the  community  to 
the  south  of  the  highway  while  personal  contacts  were  made  at  the  establishments  along  the 
highway  As  a  safety  precaution,  the  persons  at  Cactus  Springs  were  also  notified  of  the 
possibility  of  blast  convergence  and  it  was  suggested  they  too  open  windows  and  doors 

The  military  base  at  Indian  Springs  assumed  the  responsibility  for  their  personnel 
and  buildings  The  air  police  were  to  notify  persons  on  the  base  and  also  persons  living  in  the 
new  housing  development  across  the  highway 

The  people  in  these  two  communities  were  very  co-operative  in  this  venture  and 
were  appreciative  of  the  forewarning  although  no  shock  wave  converged  at  either  Indian  Springs 
or  Cactus  Springs 

6  34  3  Air  Sampling  Results. 

The  air  sampling  results  for  this  event  are  incorporated  into  the  Mazama  Report 
(6  32)  as  this  was  the  third  event  of  the  day. 
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MONITORING  INFORMATION  -  SANTA  FE 
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4.35  Gunymada. 


The  thirty-fifth  event  of  this  series  wns  a  safety  shot  which  was  conducted  on  the  ground 
at  0300  on  30  October  1958  There  was  no  cloud  from  this  detonatioo  as  the  event  was  contained. 

6  35  1  Monitoring  Runs 

No  monitoring  runs  were  performed  on  this  event  since  there  was  no  cloud. 

6.35  2  Air  Sampling  Results 

The  air  sampling  results  are  included  in  the  Blanca  Report  (6.36) 


6.36  Blanca. 


Thirty-sixth  event  of  this  series  was  conducted  in  a  tunnel  The  detonation  occurred 
at  0700  on  JO  October  1958.  The  tunnel  was  unable  to  contain  the  event  and  the  cloud  which 
ensued  rose  to  a  maximum  height  of  7,700  feet  (MSL)  and  travelled  off  in  a  south  southwesterly 
dire<  non 

6  36  1  Monitoring  Runs 

A  monitoring  run  was  performed  in  the  vicinity  of  Larhrop  Veils  but  no  activity 
above  background  was  detected  A  monitoring  run  through  Jackass  Flats  from  Mercury  to 
Frenchman  Flat  indicated  only  one  or  two  readings  which  might  have  been  above  background 
These  readings  were  on  the  Cane  Springs  Road  about  three  miles  east  of  the  junction  with  the 
Jackass  Road  The  peak  reading  obtained  was  0  08  mr  hr  and  occurred  at  2.4  miles  east  of  the 
(unction 

There  is  notable  of  selected  doses  and  no  table  of  monitoring  results  in  this  report 
6  36  2  Public  Relations 

The  state  health  officer  of  California  was  notified  of  the  events  and  the  predicted 
trajectories  through  the  Public  Health  Service  Regional  Office  in  San  Francisco 

An  incident  of  a  high  air  concentration  was  reported  in  l.os  Angeles,  California, 
by  the  l.os  Angeles  County  Health  Department  The  air  concentration  reported  by  this  group  was 
12.35  ppc  m '  and  was  detected  immediately  upon  removal  of  the  filter  from  the  air  sampler  The 
type  of  instrumentation  employed  by  this  group  is  unknown  The  Public  Health  Service  National 
Radiation  Surveillance  Network  Station  in  l.os  Angeles  reported  658  ppc'm'  as  the  beta  air 
concentration  on  this  date  This  station  employs  a  staples  model  air  sampler  and  the  filter  media 
is  an  MSA  BM-2133  dust-flo  filter  The  field  analysis  for  the  beta  air  concentration  is  done  by 
taking  a  reading  on  the  filter  with  a  geiger  survey  meter  and  comparing  this  reading  with  the 
reading  on  a  standard  source  The  standard  is  a  0  02  pc  strontium-yttrium  source  and  the  survey 
meter  is  a  thvac  The  equation  to  determine  the  beta  air  concentration  is  as  follows- 

sample  net  mr 'hr  20,000  ppc  of  activity  on  the  standard 

standard  net  mr  hr  sampled  air  volume  in  cubic  meter 


At  the  I'niversity  of  California  l.os  Angeles,  the  AEC  has  an  air  sampling  station. 
The  air  concentration  reported  by  this  station  was  700  ppc/m'  There  are  differences  in  the  time 
of  cessation  for  the  sampling  periods  ar  the  three  stations  The  PHS  station  sample  period  ended 
at  1100  hours  PST,  the  AEC  UCLA  sample  period  ended  about  0700  —  0800  PST,  and  the  ending 
of  the  County  sampling  period  is  unknown 

This  incident  was  preceeded  by  three  to  five  days  of  increasing  air  concentrations 
as  reported  by  the  County  The  increase  gradually  rose  to  the  maximum  of  12.35  ppc/m^. 

The  monthly  average  beta  air  concentrations  in  Los  Angeles  as  reported  by  the 
PHS  station  ranged  from  a  low  of  1  3  ppc/m-^  in  February  to  a  high  of  10  1  ppc/m^  inMarch  For 
October  1  through  26  the  average  was  5.3  ppc/m-V  These  averages  are  computed  from  laboratory 
data  and  not  field  estimates  of  the  activity 

For  the  period  of  October  29  through  November  5,  the  daily  field  estimates  were 

as  follows: 

Data  Field  Estimate  ppc 

10/29/58  44.2 

10/30/58  453  0 

10/31/58  129  0 


133 


Dot*  (Continued) 

11/1/58 

11/2/58 

11/3/58 

11/4/58 

11/5/58 


Field  Estimate  fifiQ.  (Continued) 

unknown 

33  0 
216  0 
189.0 
136.0 


Further  information  regarding  this  incident  and  the  PHS  surveillance  station  may 
be  obtained  from  the  Program  Operations  Branch  of  the  Division  of  Radiological  Health  U.  S 
Public  Health  Service  in  Vashington,  D  C 

6  36  3  Air  Sampling  Results 

The  highest  beta  activity  detected  on  an  ait  filter  was  2.46  z  10'4  iic/mi 
sample  collected  at  Calieote  from  10/31/58  to  11/3/58 


on  a 


6.37  Tltanla. 


The  thirty-seventh  event  of  this  seriea  was  a  safety  shot  The  device  was  situated  oo  a 
25  foot  tower  aod  detonated  at  1234  oo  30  October  1958  The  cloud  froa  the  event  rose  to  a 
height  of  6,000  feet  (MSL)  and  drifted  off  in  i  southwest  direction 

6  37  1  Monitoring  Runs. 

Monitoring  runs  for  this  date  have  been  docuaented  in  the  Blanca  Report  (6.36). 
6.37  2  Public  Relations. 

Sec  Blanca  Report  (6  36). 

6  37.3  Air  Saapling  Results. 

See  Blanca  Report  (6  36). 


CHAPTER  VII 

AIRBORNE  RADIOACTIVE  CONCENTRATIONS 


7.1  Ganaral  Procedures. 

Staples  high  volume  air  samplers  fitted  with  8  by  10  inch  sampling  head  were  used  with  a 
glass  fiber  filter  to  collect  airborne  contaminants.  The  effective  sampling  area  was  63  square 
inches  and  the  rate  of  air  flow  was  in  the  range  of  0.5  to  2.0  cubic  meters  per  minute.  The  standard 
sampling  period  was  24  hours,  using  only  one  filter  for  the  entire  period.  Only  four  of  the  seven¬ 
teen  sampling  stations  were  operated  by  Public  Health  Service  Personnel.  The  remaining  thirteen 
stations  were  operated  by  local  people  who  were  paid  a  nominal  sum  for  this  service  The  time  of 
change  of  filters  each  day  was  adjusted  to  the  local  operators  conditions,  and  therefore  varied 
from  station  to  station. 

All  filter  samples  were  returned  to  Mercury  for  gross  beta  counting  (Counting  for  alpha 
was  deferred  until  after  the  operation  and  the  results  will  be  issued  as  a  separate  report.) 
Proportional  counters  were  calibrated  w'ith  Sr-90  t  Y-90(or  FU-239)  standards  for  laboratory  counting. 

For  purposes  of  calculations  all  values  of  10"^  and  less  are  considered  in  the  range  of 
background  for  the  Nevada  lest  Site  area  and  were  not  extrapolated.  Values  10'*’  and  greater 
were  extrapolated  to  mid  collection  time. 

Appendix  A  shows  all  activities  at  time  of  count  and  those  values  greater  than  I0”"'  that 
were  extrapolated.  The  graphical  plots  show  values  of  10”^  and  less  as  the  activity  at  the  time 
of  count,  and  the  values  10‘<;  and  greater  appear  as  the  extrapolated  value. 

The  values  of  air  activity  reported  as  fic/ia ^  average  for  a  twenty-four  hour  sample 
includes  natural  background  The  pre-llardtack  air  activity  reports  stated  the  activity  after  back¬ 
ground  was  subtracted;  however,  due  to  the  short  intervals  of  time  that  occurred  between  shots 
it  was  not  possible  to  state  what  the  real  value  of  the  background  activity  was  at  each  sampling 
site.  It  was  not  possible  to  make  a  background  assumption  for  each  location,  therefore,  the  back¬ 
ground  value  was  not  subtracted  before  the  extrapolation.  I  bis  introduces  into  the  data  a  source 
of  error,  but  foi  the  extrapolated  activities  greater  than  10'^  this  error  will  be  small. 

In  certain  instances  all  of  the  samples  were  not  available  for  counting.  This  was  due  to 
samples  being  lost,  Staplex  motor  failure,  power  failure,  or  bad  weather.  Special  note  of  this  is 
made  in  Appendix  A. 

7.2  Iodine  Samplers 

Due  to  recent  interest  in  radioactive  iodine,  particularly  1-131,  four  iodine  samplers  were 
started  late  in  the  series.  A  (iast  air  pump,  capable  of  pulling  1.7  cubic  meters  pci  hour  was 
used  The  air  was  passed  through  an  activated  carbon  cartridge  which  was  changed  eveiy  24 
hours.  The  samples  were  scanned  foi  determinations  of  1-131  activity  on  a  single  channel  analyzer 

7.3  Location  of  Samplers. 

7.3.1  The  beta  air  samplers  were  located  at  the  following  sites: 

Goldfield  Nevada  ‘Mercuiy,  Nevada 

Indian  Springs,  Nevada  Pioche,  Nevada 

I.as  Vegas,  Nevada  Tonopah,  Nevada 

•Lathrop  Wells,  Nevada  Warm  Springs,  Nevada 

Lincoln  Mine,  Nevada  Warm  Springs  Ranch,  Nevada 

I.ogandale,  Nevada  Watettown,  Nevada 


Alamo,  Nevada 
Beatty,  Nevada 
Caltentc,  Nevada 
Cedar  C  ity,  Utah 
F'ly,  Nevada 
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Figut »  7.9  -  Lathrop  Wills  Graphic  Plot  Air  Activity 
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Figure  7.14  —  Tonopah  Graphic  Plot  Air  Activity 
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Figure  7.17  -  Wotertown  Graphic  Plot  Air  Activity 
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CHAPTER  VIII 


RADIOACTIVITY  IN  WATER  AND  MILK 


8  1  Water  -  General. 

Prior  to  the  start  of  Operation  Hardtack  a  water  sampling  program  was  established  by  the 
Off-Site  Organization  as  a  part  of  an  environmental  surveillance  program  to  determine  the  long 
range  effects  of  nuclear  testing  in  this  area.  Twenty-one  sampling  points  were  chosen  around 
the  test  site  for  the  extended  study.  Water  samples  were  to  be  collected  on  a  bi-monthly  basis. 
This  program  was  to  be  continued  during  full  scale  testing  periods,  with  only  occassional 
additional  sampling  in  areas  of  special  interest  To  aid  in  this  study  a  special  two  inch  internal 
chamber  was  acquired  to  reduce  station  and  counting  background  This  chamber,  along  with 
improved  techniques  has  enabled  the  off-site  laboratory  personnel  to  determine  gross  beta 
activities  in  water  at  levels  of  1  z  10"®  pc/m*  The  water  samples  ore  analyzed  routinely  for 
gross  beta  and  when  applicable  an  isotopic  analyses  is  made  Previous  reports  had  established 
the  natural  background  of  water  collected  in  the  off-site  area  to  be  3.3  z  10'?.  At  this  date 
insufficient  samples  have  been  analyzed  to  established  a  background  for  each  station,  however, 
at  a  future  date  the  background  for  each  station  will  be  established. 

8.2  Water  Results. 

The  results  for  the  water  samples  collected  prior  to,  during,  and  after  the  test  series  are 
given  in  Appendix  B.  The  highest  water  sample  result  of  8  9  z  10"'  pc/m*  was  obtained  at  Reed, 
Nevada  This  value  is  essentially  background 

8.3  Milk  —  General. 

The  analysis  of  milk,  for  gross  beta  activity  and  for  specific  isotopes  was  started  prior 
to  the  current  test  series  The  samples  for  gross  beta  analysis  were  collected  in  Las  Vegas  and 
analyzed  in  the  off-site  laboratory  The  samples  collected  for  isotopic  analysis  were  sent  to  the 
Public  Health  Service  Laboratories  in  Cincinnati,  Ohio  In  the  future  the  isotopic  analysis  will 
also  be  run  in  the  off-site  laboratories.  The  analysis  include  1^31,  Sr90f  gal40  aoij  ce137 

8.4  Results 

The  highest  gross  beta  analysis  was  6.79  z  10  7  which  is  essentially  background  for  this 

area. 

Appendix  B,  Part  II  lists  the  results  of  the  isotopic  analysis  The  average  of  the  months 
reported  are  lower  for  l!31,  Sr 90,  Ba'^  and  Ce^37  than  those  reported  for  any  one  of  the  nine 
milk  sheds  covered  in  the  November  29, 1958,  report  of  the  Public  Health  Service  Milk  Surveillance 
Net  The  two  samples  chosen  for  isotopic  analysis  for  the  test  site  area  were  selected  on  the 
basis  of  known  fallout  in  a  milk  prodecing  area  These  samples  were  from  the  Overton,  Nevada, 
and  St.  George,  Utah  areas. 
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CHAPTER  IX 


FILM  BADGE  PROGRAM 


9.1  General  Procedure*. 

Film  badge*  were  employed  ••  •  mean*  of  documenting  tbe  gamma  exposure  due  to  off* 
site  fallout.  Tbe  type  of  film  employed  wn*  DuPont  film  packet  type  559,  consisting  of  two 
components  -  type  302  and  type  93d  An  area  of  approximately  30,000  square  miles  vas  covered 
by  film  badges.  The  badges  were  placed  along  roads  and  highways,  on  and  in  structures,  and  on 
people. 

Film  badges  worn  by  individuals  were  attached  to  clothing.  Badges  in  a  populated  area 
were  fastened  on  various  types  of  supports  -  trees,  fence  posts,  sign  posts,  etc  Badges  in  non 
populated  areas  were  attached  to  road  sigos  or  stakes  Film  hedging  of  structures  reqiwrd  a 
minimum  of  three  badges.  One  badge  would  be  placed  Inside  on  a  wall,  one  outside  on  the  same 
wall,  and  one  on  a  stake  ot  fence  post  approximately  one  building  height  away  This  process  was 
instituted  as  a  result  of  the  analysis  of  data  obtained  during  Operation  Plumbbob,  when  it  was 
confirmed  that  badges  on  the  outside  of  a  building  ate  shielded  to  a  certain  degree.  In  view  of 
this,  a  comparison  of  the  film  badge  inside  a  structure  and  the  one  ea  the  outside  of  the  same 
structure  would  not  be  a  true  indication  of  the  shielding  afforded  by  the  building.  To  compensate 
for  this  it  was  decided  to  place  a  film  badge  a  minimum  of  one  building  height  away  from  any 
structure  that  had  a  badge  on  the  inside  and  outside 

During  past  operations,  the  film  badges  were  changed  on  a  monthly  basis;  however,  since 
this  operation  had  an  expected  duration  of  approximately  two  months,  tbe  badges  were  left  for 
the  entire  period  Of  the  total  number  of  stations  established,  approximately  173  are  permanent 
stations  Badges  at  these  stations  will  be  changed  at  intervals  of  ooe  or  two  months  Following 
the  operation,  these  were  the  only  badges  exchanged  All  others  were  collected,  but  not  replaced 

The  exposed  film  badges  were  processed  at  the  On-Site  Rad-Safety  Processing  Facility 
Tbe  opacity  of  the  film  was  determined  on  a  densitometer  and  reported  in  relative  density  units 
These  relative  density  units  are  transposed  to  a  dosage  values  in  milliroentgens  on  the  basis 
of  film  badge  calibration  curves  obtained  by  exposure  to  a  definite  amount  of  radiation  from  a 
Cobalt-60  standard  source 

9.2  Distribution  of  Film  Badges. 

A  total  of  430  film  badges  were  placed  in  the  off-site  area  prior  to  the  first  event  of  the 
series  and  were  distributed  as  follows:  about  130  were  worn  by  people,  130  were  in  populated 
areas,  30  were  oo  structures,  and  approximately  133  were  m  non  populated  areas 

The  maximum  concentration  of  film  badges  was  in  the  area  from  30  to  100  miles  radius 
from  tbe  Control  Point  This  arrangement  was  considered  most  advantageous  in  view  of  the 
relatively  low  yield  of  the  devices  and  the  use  of  balloons  as  detonating  platform  supports  A 
major  portion  of  tbe  film  badges  were  east  of  a  north  south  line  through  the  Control  Point  This 
configuration  was  selected  based  on  the  fact  that  the  predominate  winds  during  this  time  of  year 
are  from  the  southwest  to  northwest 

Figure  9  1  is  a  map  indicating  the  coverage  afforded  by  tbe  film  badges  The  map  does 
not  indicate  the  precise  location  of  each  film  badge  but  merely  indicates  the  approximate  location 
of  film  badges  In  locations  where  there  may  be  more  than  one  film  badge,  only  one  badge  has 
been  indicated  on  the  map. 

Figure  9  2  is  a  graph  depicting  the  annular  distribution  of  thg  film  badges  around  tbe 
Test  Site  The  center  of  tbe  annulus  is  the  Control  Point 
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Figure  9.3  is  •  graph  indicating  the  distribution  of  the  film  badges  by  category. 

9.3  Film  Bodge  Results. 

The  highest  film  badge  dosage  was  220  milliroentgcns  (ar  ).  This  dosage  was  recorded 
on  the  fila  badge  at  Station  366,  which  is  approximately  37  miles  north  of  Highway  95  on  Road  C 
Froa  monitoring  results  and  other  61a  badge  results,  it  appears  that  this  dose  is  not  due  to 
Operation  Hardtack,  but  is  residual  activity  froa  the  Saoky  event  of  Operation  Pluabbob  The 
next  highest  dose  indicated  on  a  fila  badge  was  205  ar. 

The  percentage  distribution  of  film  badge  results  are  presented  graphically  in  Figures  9  4 
through  9  7 

9.3  1  Figure  9  4  presents  the  distribution  of  dosage  of  347  stations.  This  is  the  total 
number  of  stations  for  which  results  are  available  -  the  remaining  103  badges  having  been  lost, 
or  damaged  by  other  means 

9  3-2  Figure  9.5  presents  the  percentage  distribution  of  dosage  for  the  badges  worn  by 
individuals. 

9-3  3  Figure  9  6  presents  the  percentage  distribution  of  dosage  for  populated  places. 

9  3  4  Figure  9  7  presents  the  percentage  distribution  of  dosage  for  non  populated  places 

9.4  Film  Badge  Results  in  Populated  Places. 

The  results  from  film  badges  in  populated  places  are  presented  in  Appendix  C  The  only 
result  reported  is  from  badges  on  stakes,  fence  posts,  etc  Badges  in  and  on  structures  and 
badges  worn  by  individuals  were  not  included.  There  were  some  communities  where  individuals 
wore  badges  but  no  stationary  badge  was  in  the  area  These  communities  are  excluded  from  this 
table. 

9.5  Intarpratotion  of  Results. 

Film  badges  have  been  employed  as  a  means  of  recording  radiation  exposures  since  early 
in  the  history  of  the  use  of  radioactive  materials.  Film  badges  are  a  fine  indicator,  but  they  are 
by  no  means  infallible.  The  badges  employed  by  this  organization  are  calibrated  against  a  cobalt 
standard  and  will  render  good  results  in  comparison  provided  there  is  no  gamma  ray  energy  less 
than  0  2  MEV  and  none  in  the  range  of  one  to  ten  MEV. 

The  processing  of  film  badges  (determining  the  exposure)  is  subject  to  error.  The  group 
responsible  for  processing  of  badges  has  provided  the  information  in  Figure  9-8  for  the  validity  of 
exposures  at  the  specified  levels.  In  view  of  this,  the  error  in  reading  the  dose  increases  as  the 
dose  decreases.  Therefore,  a  dose  of  25  mr.  may  be  zero 

Results  of  film  badges  worn  by  individuals  are  not  indicative  of  the  exposure  to  the 
community  in  which  they  live  People  will  spend  part  of  their  time  outside,  part  indoors,  and  in 
some  cases,  even  in  other  communities.  With  the  various  movements  of  persons,  the  only  valid 
result  of  the  film  is  the  exposure  that  particular  individual  has  received  This  consideration  is 
the  reason  for  eliminating  personnel  film  badge  results  in  tabulating  the  doses  in  populated  places 
(Appendix  C) 
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Film  Bodgo  Locations 


Figun  9.2  —  Distribution  of  Film  Bodgos  From  C.P. 
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F I  guru  9.6  —  Ooiay*  Distribution  In  PopulatoJ  Areas 
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APPENDIX  A 

Part  II 

IODINE  RESULTS 


ST  ART  ID 

STOPPED 

IODINE  COUNTED 

Beatty,  Nevada  1 

1200  -  10/29 

1200  -  10/30 

Negative 

Beany,  Nevada  2 

1200  -  10/50 

1200  -  10/31 

Negative 

Beatty,  Nevada  3 

1200  -  10/31 

1200  -  11/1 

Negative 

Beatty,  Nevada  4 

1200  -  11/1 

1200  -  11/2 

Negative 

Beatty,  Nevada  3 

1200  -  11/2 

1200  -  11/3 

Negative 

Beatty,  Nevada  6 

1200  -  11/3 

1200  -  11/4 

Negative 

Beatty,  Nevada  7 

1200  -  11/4 

1200  -  11/5 

Negative 

Beatty,  Nevada  8 

1200  -  11/5 

1200  -  11/6 

Negative 

Beany,  Nevada  9 

1200  -  11/6 

1200  -  11/7 

Negative 

Beatty,  Nevada  10 

1200  -  11/7 

1200  -  11/8 

Negative 

Beany,  Nevada  11 

1200  -  11/8 

1200  -  11/9 

Negative 

Beany,  Nevada  12 

1200  -  11/9 

1200  -  11/10 

Negative 

Beany,  Nevada  13 

1200  -  11/10 

1200  -  11/11 

Negative 

Beany,  Nevada  14 

1200  -  11,  11 

1200  -  11/12 

Negative 

Beany,  Nevada  IS 

1200  -  11/12 

1200  -  11/13 

Negative 

Beatty,  Nevada  16 

1200  -  11/13 

1200  -  11/14 

Negative 

Beany,  Nevada  17 

1200  -  11/16 

1200  -  11/17 

Negative 

Beany,  Nevada  18 

1200  -  11/17 

1200  -  11/18 

Negative 

Beany,  Nevada  19 

1200  -  11/18 

1200  -  11/19 

Negative 

Beany,  Nevada  20 

1200  -  11/19 

1200  -  11/20 

Negative 

Beatty,  Nevada  21 

1200  -  11/20 

1200  -  11/21 

Negative 

Lathrop  Veils,  Nev  1 

0800  -  10/29 

0800  -  10/30 

Negative 

Lathrop  Veils,  Nev  2 

0800  -  10/30 

0800  -  10/31 

Negative 

Lathrop  Veils,  Nev  3 

0800  -  10/31 

0800  -  11/1 

Negative 

Lathrop  Veils,  Nev  4 

0800  -  11/1 

0800  -  11/2 

Negative 

Lathrop  Veils,  Nev  S 

0800  -  11/2 

0800  -  11/3 

Negative 

Lathrop  Veils,  Nev.  6 

0800  -  11/3 

0800  -  11/4 

Negative 

Lathrop  Veils,  Nev  7 

0800  -  11/4 

0800  -  11/5 

Negative 

Lathrop  Veils,  Nev.  8 

0800  -  11/5 

0800  -  11/6 

Negative 

Lathrop  Veils,  Nev  9 

0800  -  11/6 

0800  -  11/7 

Negative 

APPENDIX  A,  Part  II  (Ceatlnwa<i) 


UMPLf  NUMtl' 

STARTID 

JTOPRID 

lOD’Jtt  COUNTID 

Lathrop  Vella,  Nev.  10 

0800  -  11/7 

0800  -  11/8 

Negative 

Lathrop  Vella,  Nev.  11 

0800  -  11/8 

0800  -  11/9 

Negative 

Lathrop  Vella,  Nee  12 

0800  -  11/9 

0800  -  11/10 

Negative 

Latbrop  Vella,  Nee.  13 

0800  -  11/10 

0800  -  11/11 

Negative 

Laihrap  Vella,  Nee.  14 

0800  -  11/11 

0800  -  11/12 

Negative 

Loa  Angelea,  Calif.  1 

1030  -  11/6 

1030  -  11/7 

Negative 

Loa  Angelea,  Calif.  2 

1030  -  11/7 

0800  -  11/8 

Negative 

Los  Aoftelea,  Calif  3 

0800  -  11/8 

0800  -  11/9 

Negative 

Los  Angeles,  Calif  4 

0800  -  11/9 

1000  -  11/10 

Negative 

Los  Angeles,  Calif.  5 

1000  -  11/10 

0800  -  11/11 

Negative 

Los  Angeles,  Calif.  6 

0800  -  11/11 

0830  -  11/12 

Negative 

Los  Angeles,  Calif.  7 

0830  -  11/13 

0900  -  11/14 

Negative 

Los  Angeles,  Calif  8 

0900  -  11/14 

0800  -  11/15 

Negative 

Los  Angeles,  Calif  9 

0800  -  11/18 

0800  -  11/19 

Negative 
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APPENDIX  B  • 

Part  II 

MILK  ANALYSIS  RESULTS 


.1  Milk. 

.1.1  Gr»«t  Bata. 


LOCATION 

Oats  Ssmslsd 

Dots  CwatN 

MS'"* 

Clark  Dairy,  Las  Vegas  (1) 

9/17 

6.8  a  10'7 

Clark  Dairy,  Las  Vegas  (1) 

10/14 

6.3  *  10*7 

Anderson  Dairy,  Las  Vegas  (2) 

9/17 

9/23 

6.7  a  10*7 

Anderson  Dairy,  Las  Vegas  (2) 

10/14 

10/16 

5.8  a  10'7 

(1)  Supplied  mainly  from  Overton,  Nevada  area. 

(2)  Supplied  mainly  from  Southern  Utah  area. 

.1.2 


Isotopic  Analysis  of  Milk. 


SAMPLE  LOCATION 

Data 

Callsctlaa 

Crass 

Activity 
ppc/,  ASH 

fftc/lltar 

.IJf 

EM 

140* 

a« 

cw 

Las  Vegas,  Nev.  (1) 

6/20/58 

— 

0 

4.5  ±  .7 

45.0  t  1.6 

7/16/58 

209.1  4  5.1 

84  4  20 

3.5  ±  .6 

46.5  4  1.7 

8/26/58 

191.5  t  5.0 

16.3 

2.0  4  .6 

44.2  4  1.8 

9/17/58 

192.4  4  5.0 

18.0 

3.5  4  .5 

n 

47.1  4  1.7 

10/28/58 

196.5  t  5.1 

0 

1.8  4  0.3 

16.2  t  1.0 

24.7  4  1.2 

11/26/58 

182.9  4  5.0 

49  4  20 

3.2  4  0.7 

3.6  i  0.8 

43.7  4  1.3 

St.  George.  Utah 

6/21/58 

— 

0 

3.5  ±  .7 

3.4  ±  1.4 

45  4  1.6 

7/11/58 

197.6  i  5.1 

43  4  20 

3.2  4  .6 

5.4  ±  1.2 

35.7  4  1.6 

8/16/58 

171.5  i  4.9 

25.8 

2.3  4  .7 

3.6  i  1.4 

32.7  4  1.7 

10/15/58 

204.7  i  5.0 

0 

2.6  ±  0.7 

0 

32.4  4  1.3 

11/14/58 

172.1  4  5.0 

0 

4.1  ±  1.0 

1.8  i  2.0 

32.0  4  1.3 

•  ,131 


140 


(1)  Lns  Vega*  samples  comes  from  Overton,  Nevada  area. 
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APPENDIX  C 


The  doles  to  populated  places  as  deteraiaed  by  filai  badges  are  preseated  in 
Table  1  The  dose  reported  is  an  average  dose  if  More  than  oac  filai  badge  was  ia  the 
coaauaity.  The  oaly  fila  badges  coasidered  are  those  oa  stakes,  aiga  posts,  etc  No 
pcrsoaael  fila  badge  results  are  iacluded  aad  ao  results  of  badges  oa  structures  are 
iacluded 

There  were  other  coaauaities  where  fila  badges  were  placed  but  due  to  lost  or 
daaaged  badges,  these  places  are  aot  reported. 

The  populatioas  listed  are  either  from  receat  data  or  the  Pluabbob  Off  Site  Rad- 
Safe  Directory. 
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APPENDIX  C 

TABLE  I 

FILM  BADGE  DOSAGE  TO  POPULATED  PLACES 


LOCATION 

POPULATION 

FILM  8A00I  DOS!  («) 

Arizona 

Littlefield 

44 

0 

California 

Death  Valley  Junction 

20 

135 

Furnace  Cteek 

50 

165 

Nevada 

A  &  B  Mine 

1 

0 

Alamo 

250 

5C 

Ash  Meadows 

8 

165 

Ash  Springs 

5 

25 

Baker 

60 

25 

Beatty 

550 

35 

Belew  Ranch 

3 

75 

Belmont 

6 

50 

Boyd 

Variable 

50 

Cactus  Springs 

18 

0 

Caliente 

970 

0 

Carp 

Variable 

0  i 

Casey  Ranch  (Formerly  Bardoli) 

1 

25 

Cliff  Springs 

Variable 

50 

Coaldale 

25 

100 

Crystal  Springs 

5 

50 

Currant 

75 

0 

Davis  Deer  Creek  Ranch 

Variable 

25 

Desert  Game  Ranch 

13 

100 

Duckwater 

50 

0 

Elgin 

Variable 

25 

Ely 

3558 

25 

Etna 

Variable 

25 

Eureka 

500 

50 

Galt 

Variable 

25 

Geyser  Maintenance  Station 

10 

0 

Glendale 

25 

70 

Goldfield 

220 

25 

Goldpoint 

10 

100 

Groom  Lake 

2 

65 

Hiko 

55 

25 

Hoya 

Variable 

130 

Indian  Springs 

2400 

25 

1  Kimberly 

120 

50 

Las  Vegas 

50,000 

25 

Lathrop  Veils 

15 

65 

Leith 

Variable 

25 

APPENDIX  C  ,  TABLE  I  (Continued) 


LOCATION 

POPULATION 

. 

PILM  BAD0I  DOS!  (air) 

Nevada  (Continued) 

Lida 

23 

50 

Liacolo  Mine 

4 

50 

Lockes 

4 

0 

Load 

230 

50 

MUM  Mine 

0 

25 

Uanhattan 

42 

50 

Me  GUI 

2297 

65 

Mercury 

Variable 

40 

Mesquite 

590 

65 

Moapa 

32 

40 

Overtoo 

700 

0 

Pahruaip 

89 

25 

Paaaca 

500 

0 

Petetaoo  Ranch 

2 

50 

Pioche 

1392 

80 

Preston 

60 

50 

Rattlesnake  Maintenance  Station 

4 

115 

Reed  Maintenance  Station 

6 

50 

Reveille 

Variable 

100 

Riverside 

2 

50 

Rosie's  Mine 

1 

0 

Round  Mountain 

200 

90 

Rox 

Variable 

185 

Ruth 

1244 

0 

Sarcobatus 

2 

0 

Sharp  Ranch 

6 

75 

Stone  Cabin  Ranch 

8 

50  ; 

Tonopah 

1375 

75 

Tonopah  Ballistics  Range 

Variable 

25 

Uhalde  Ranch 

8 

25 

Ursine 

25 

25 

Valch’s  Pine  Creek  Ranch 

6 

0 

Varm  Springs 

5 

70 

Utah 

Beaver 

1685 

25 

Cedar  City 

6106 

25 

HamUton  Fort 

26 

0 

Modena 

100 

0 

New  Harmony 

126 

0 

Paragonah 

404 

25 

Parowan 

5970 

25 

Santa  Clara 

319 

0 

St  George 

5000 

25 

Uvada 

15 

0 
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